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FIGURE 4a-10.—LIMIT LOAD FACTORS FOR LEVEL AND 3-POINT LANDING CONDITIONS. 

PART 4b—AIRPLANE AIRWORTHI
NESS; TRANSPORT CATEGORIES 

SUBPART A—GENERAL 
APPLICABILITY AND DEFINITIONS 

SEC 
4b.o Applicability of this part. 
4b.1 Definitions. 

CERTIFICATION 

*b,10 Eligibility lor type certificates. 
tb.10-1 Approval of reverse thrust propel

lers (PAA pollciea which apply to 
f 4b.l0). 

Sec. 
4b. 10-2 Approval ol automatic propeller 

feathering Installations (FAA policies 
which apply to 5 4b.l0). 

4b.lQ-3 Minimum quantity or antldetonant 
fluid required (PAA policies which apply 
to § 4b.l0). 

4b.11 Designation of applicable regulations. 
4b.12 Recording of applicable regulations. 
4b.l3 Type certificate. 
4b.14 Data required. 
4b.15 Inspections and tests. 
4b.l6 Plight tests. 
4b.16-1 Applicant's flight test report ( F A A 

policies which apply to | 4b,IB). 

242 

Title 14r—Aeronautics and Space PART 4B 

Bee. 
4b.L6-2 Pre-fllght test planning (PAA pol

icies which apply to 5 4b.L6 (a)) . 
4b.l6-3 Additional NIGHT tests (FAA pol

icies which apply to S 4b.IE <b)). 
4b.l6-4 Flight tests (PAA policies which 

apply to 5 4b.L6). 
4b.l7 Airworthiness, experimental, and 

production certificates. 
4b.L8 Approval of materials, parts, proc

esses, and appliances. 
4b.l8-l Approval of aircraft materials, 

parts, processes and appliances (PAA 
rules which apply to 5 4b.L8). 

4b.L8-2 Application of Technical Standard 
Orders—C Series (PAA policies which ap
ply to i 4b.L8). 

4b.L8-3 Manufacturer (FAA interpretation 
which applies to {4b.I8(b>). 

4b.L8-4 Approval of products under the 
type certificate or modification proce
dures (FAA policies which apply to 
{ 4b.L8(b)). 

4b. 10 Changes In type design. 

SUBPART B—FLIGHT 
GENERAL 

4P.10O Proof of compliance, 
4b.l00-L Procedure for demonstrating com

pliance with the flight requirements 
(PAA policies which apply to % 4b.l00 
(a) ) . 

4b.L00-2 Selection of weight, altitudes, 
speeds and wing flap positions (FAA 
policies which apply to } 4b.L00 (b ) ) . 

4b.LOO-3 Plying qualities (PAA policies 
which apply to 5 4b.L00 (c ) ) . 

4b.l01 Weight limitations. 
4b.102 Center of gravity limitations. 
4b.103 Additional limitations on weight 

distribution. 
4b.l04 Empty weight. 
4b.105 Use of ballast. 
4b.l05-l Use of BALLABT during flight tests 

(PAA policies which apply to 5 4b.l05). 
PKEEFORMAKCI 

4b.110 General. 
4b.ll0-l Engine power corrections (PAA 

policies which apply to i 4b.U0). 
4b.ll0-2 Engine power calibration (PAA 

policies which apply to { 4b.110). 
4b.LLL Wing flap positions. 
4b. 111-1 Selection of the wing flap positions 

(FAA policies which apply to 5 4b.LLL). 
4b.112 Stalling speeds. 
4b.112-1 Procedure for determining stalling 

speeds (PAA policies which apply to 
5 4b-112 (c) ) . 

4b.ll3 Take-off; general. 
4b.ll3-L Downwind take-off (PAA policies 

which apply to S 4b.ll3). 
4b,113-2 Determination of THE take-ofl 

field length (PAA policies which apply to 
§ 4b.ll3). 

4b.ll4 Take-off speeds. 
4b,114-L Selection of the take-off speeds 

(PAA policies which apply to \ 4b,114). 
4b.115 Accelerate-stop distance. 

Sec. 
4b.ll&-l Determination of the accelerate 

stop distance (FAA policies which apply 
to § 4b.ll5). 

4b.ll5-2 Approval of automatic propeller 
feathering installations for use In estab-
Usting accelerate-stop distance (PAA 
policies which apply to S4b.ll5). 

4b.LL5-3 Reverse thrust used In accelerate-
stop distance (FAA policies which apply 
to 5 4b.ll5). 

4b,115-4 Accelerate-stop distance with an 
antiskid device Installed (FAA policies 
which apply to 5 4b.ll5). 

4b.ll6 Take-off path. 
4b.ll6~l Approval of automatic propeller 

feathering Installations for use In estab
lishing the take-off path (FAA policies 
which apply to 4 4b,116). 

4b.ll6-2 Determination of the take-off path 
(FAA policies which apply to 5 4b.116). 

4b.I17 Temperature accountability. 
4b.LIE Climb; general. 
4b.H8-l Test procedures for the determi

nation of climb performance (PAA poli
cies which apply to {4b. l l8) . 

4b.ll9 Climb; all engines operating. 
4b.lI9-l Determination of all engine climb 

(FAA policies whloh apply to 5 4b.LL9). 
4b.120 One-englne-inoperatlvo climb. 
4b,120-l Approval of automatic propeller 

feathering Installations FOR use In estab
lishing flaps In take-off position climb 
(PAA policies which apply to { 4b. 120 
(a) and (b) ) . 

4b.l20-2 Determination of one engine In
operative climb (PAA policies which ap
ply to 5 4b.l20). 

4b.l21 Two-englne-lnoperatlve climb. 
4b.l21-l Determination of two engine In

operative climb (FAA policies which ap
ply to 5 4b. 121). 

4b.122 Determination of the landing dis
tance; general. 

4b.l22-l Downwind landings (PAA policies 
which apply to 5 4b.122). 

4b,122-2 Determination of the landing dis
tances (FAA policies which apply TO 
{ 4b.122). 

4b.l22-S Reverse thrust used in determina
tion of landing distance (FAA policies 
which apply to i 4b.l22). 

4b.122-4 Determination Of the landing dis
tance with an anttskld device installed 
(FAA policies which apply to |4b.l22). 

4b.123 Landplanes. 
4b. 123-1 Excessive wear of brakes OR tires 

(FAA Interpretation which applies TO 
§4b.l23 (b) ) . 

4b,123-2 Determination of the landing dis
tances (landplanes) (FAA policies which 
apply to 5 4b.l23). 

4b.l23-3 Reverse thrust used In landing dls-
tance-landplanes (PAA policies which 
apply to f 4b.l23 (c)) . 

4b.l23-4 Procedure In determination OF 
landing distance with an antiskid device 
Installed (FAA policies which apply TO 
5 4b.l23). 

4b. 124 Seaplanes OR float planes. 
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Bee. 
4b.124-1 Determination or the landing dis

tance (seaplanes) (FAA policies which 
apply to 5 4b.l24). 

4b.l25 Skiplanes. 
4b.l25~l Determination of the landing dis

tances (skiplanes) (FAA policies which 
apply to § 4b.l25). 

CONTROLLABILITY 

4b.l30 Controllability; general. 
4b.l30-l Procedure for demonstrating con

trollability qualities (FAA policies which 
apply to 5 4b.i30). 

4b.l31 Longitudinal control. 
4b,131-l Procedure lor demonstrating lon

gitudinal control (FAA policies which 
apply to I 4b.131). 

4b,132 Directional and lateral control. 
4D.132-1 Procedure for demonstrating di

rectional and lateral control (FAA. poli
cies which apply to §4b.l32). 

4b,133 Minimum control speed, VMO. 
4b. 133-1 Determination of the minimum 

control speed, VMuo (FAA policies which 
apply to J 40.133). 

TRIM 
4b.l40 General. 
4b.l40~l General trim qualities (FAA poli

cies which apply to S 4b.l40). 
4b,14l Lateral and directional trim. 
4b.l41-l Procedure f o r demonstrating 

lateral and directional trim (FAA poli
cies which apply to 5 4b,141). 

4b.142 Longitudinal trim. / 
4b.l42-l Procedure for demonstrating lon

gitudinal trim (FAA policies which ap
ply to 5 4b.l42). 

4b.l43 Longitudinal, directional, and lateral 
trim. 

4b.143-1 Procedure for demonstrating lon
gitudinal, directional, and lateral trim 
(FAA policies which apply to § 4b.I43), 

4b.l44 Trim for airplanes witto lour or more 
engines. 

4b.l44-l Procedure for demonstrating trim 
for airplanes with four or more engines 
(FAA policies which apply to 5 4b.l44). 

STABILITY 

4b.l50 General. 
4b.l5l static longitudinal stability. 
4b.l62 Btability during landing. 
4b.l53 Stability during approach, 
4b.lB4 Stability during climb. ' 
4H.1S5 Stability during cruising. ' 
4b.lS6 Dynamic longitudinal stability. 
4D.156-1 Procedure for demonstrating dy

namic longitudinal stability (FAA pol
icies which apply to 5 4b.l58). 

4b.l67 static directional and lateral sta
bility. 

4&.157-1 Procedure lor demonstrating static 
directional and lateral stability (FAA 
policies which apply to 5 4b.l57). • 

4b.lS8 Dynamic directional and lateral 
atabllity. 

4b.l68-l Procedure for demonstrating dy
namic directional and lateral stability 
(FAA policies which apply to 5 4b,lfi8). 

STALLING CHARACTERISTICS 
Sec. 
4b.160 Stalling; symmetrical power. 
4b.l6G-l Procedure for demonstrating stall 

tests, symmetrical power (FAA policies 
which apply to § 4b.l60 (c) (2). 

4b.l61 Stalling; asymmetrical power. 
4b,161-l Procedure for demonstrating stall 

test, asymmetrical power (FAA policies 
which apply to §4b.l61). 

4b.l82 Stall warning. 
4b.l62-l Stall warning (FAA policies which 

apply to § 4b.l62). 

GROUND HANDLING CHARACTEKSTICS 

4b,170 Longitudinal stability and control. 
4b.l70-l Procedure for demonstrating lon

gitudinal stability and control on the 
ground (FAA policies which apply to 

' i 4b-170). 
40.170-2r Longitudinal stability and con

trol with reverse thrust (FAA policies 
Which apply to { 4b.l70). 

453.170-3 Longitudinal stability and con
trol with an antiskid device Installed 
(FAA policies which apply to §4b.l70). 

4h,171 Directional stability and control. 
4b.l71-l Procedure for demonstrating di

rectional stability and control on the 
ground (FAA policies which, apply to 
5 4b.l71). 

4b .ni-2 Directional stability and control 
with reverse thrust (FAA policies which 
apply to 5 4b.l71). 

4b.l71-3 Directional stability and control 
with an antiskid device installed (FAA 
policies which apply to §4b.l70). 

4b.l72 Shock absorption. 
40.172-1 Shock' absorbing mechanism test 

(FAA policies which apply to § 4b.l72). 
4b.l73 Demonstrated cross wind. 
4b.173-1 Cross wind demonstration (FAA 

policies which, apply to 5 4b .173). 
4b. 173-2 Ground handling characteristics 

with reverse thrust (FAA policies which 
apply to S 40.173). 

WATER HANDLING CHARACTERISTICS 

4b.ISO Water conditions. 
4b.lS0-l 'Water handling qualities (FAA 

policies which apply to 5 4b.l80). 
4b.l81 Wind conditions. 
4b.l$l-i Cross wind demonstration (FAA 

;' policies 'which apply. to 5 4b.l81). 
4b.182 Control and stability on the water. 
4b.l82-l"" Procedure for demonstrating con

trol and'- stability on the water (FAA 
policies which apply to §4b.l82). 

4b,182-2 Control and stability on the water 
• with reverse thrust (FAA policies which 

apply to f 40.182). 
. .MISCELLANEOUS FLIGHT . REQUIREMENTS 

4b.l90 Flutter and vibration. 
4b.100-1 Determination of flutter and vi

bration qualities during dive (FAA pol
icies which apply to 5 4b.l90). 

4b.191 Highspeed • characteristics. 
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Subpart C—Structure 
GENEBAL 

Sec. 
4b.200 Loads. 
4b,201 Strength and deformation. 
4b.202 Proof of structure. 

FLIGHT LOADS 

4b.210 General. 
4b.211 Flight envelopes. 
4b.212 Effect of high lift devices. 
4b.213 Symmetrical night conditions. 
4b.2l4 Rolling conditions. 
4b.215 Yawing conditions. 
4b.216 Supplementary flight conditions. 
40.217 Speed control devices. 

CONTROL SURFACE AND SYSTEM LOADS 

4b.220 Control surface loads; general. 
4b.221 Wing flaps. 
4b.222 Tabs. 
4b.223 Special devices. 
4b.224 Primary flight control systems. 
4b.225 Dual primary flight control systems. 
4b.226 Ground gust conditions. 
4b.227 Secondary control systems. 

GROUND LOADS 

4b.230 General. 
4b.231 Level landing conditions. 
4b.232 Tall-down landing conditions. 
4b,233 One-wheel landing condition. 
4b.234 Lateral drift landing condition. 
4b,234a Rebound landing condition. 
4b.235 Ground handling conditions. 
4b.236 Unsymmetrical loads on multiple-

wheel units. 
WATER LOADS 

4b.260 General. 
4b.250-l Water loads; alternate standards 

(FAA policies Which apply to ii 4b.l0 
and 4b.25Q). 

4b.25I Design weights and center of gravity 
positions. 

4b.252 Application Of loads. 
4b.253 Hull and main float load factors. 
4b.254 Hull and main float landing condi

tions. 
4b.255 Hull and main float take-o« condi

tion. 
4b.256 Hull and main float bottom pres

sures. 
4b.257 Auxiliary float loads. 
4b.253 Seawlng loads. 

EMERGENCY LANDING CONDITIONS 

4b.260 General. " ;: 
4b.281 Structural ditching provisions. : 

FATIGU* EVALUATION 

4b.270 Fatigue evaluation of flight struc-
ture. 

4b.270-l Flight structure for fatigue evalua
tion (FAA interpretations which apply 
to 6 4b.270). 

4b.270-2 Fatigue evaluation, general (FAA 
policies which apply to §4b,270), 

4b.271 Fatigue evaluation of landing gear. 

Subpart D—Design and Construction 
GENERAL 

Sec. 
4b.30O Scope. 
4b.300-l TurnbucXle safetylng (FAA poli

cies which apply to 5 4b.300). 
4b.301 Materials. 
4b.3Ql-l Acceptability of materials (FAA 

policies which apply to 5 4&.301). 
4b.302 Fabrication methods. 
4b.303 Standard fastenings. 
4b .304 Protection. 
40,305 Inspection provisions, 
4b.306 Material strength properties and de

sign values. 
4b.306-l Material strength properties (FAA 

policies which apply to 5 4b.308 (c) ) . 
4b .3Q7 Special factors. 
4b.308 Flutter, deformation, and vibration. 

CONTROL SURFACES 

4b.3l0 General. 
4b.311 Proof of strength. 
4b.312 Installation. 
4b .313 Hinges. 

CONTROL SYSTEMS 

4O.320 General. 
4b.321 Two-control airplanes. 
4b.322 Trim controls and systems. 
4b.323 Wing flap controls. 
4b.324 Wing flap Interconnection. 
4b.324-l Procedure for demonstrating wing 

flaps that are not interconnected (FAA 
policies which apply to S 4b.324 (a)) . 

4b.325 Control system stops. 
4b.326 Control system locks. 
4b.327 Static tests. 
4b.32B Operation tests. 
4b .329 Control system details; general 
4b.329-l Installation of turnbuckles (FAA 

policies which apply to 5 4b.329 (a ) ) . 
4b.329-2 Safetylng of turnbuckle* (FAA 

policies which apply to 5 4b.32B). 
4b.329-3 Approval of control system com

ponents (FAA policies which apply to 
§4b.329 (a) ) . 

4b .328-4 Cable terminals (FAA, policies 
which apply to (4b.329 (a)) , 

4b.329-5 Bellcrank and Idler Installation 
(FAA policies which apply to }4b-32e 
lb ) ) . . . . . . • ' 

4b.329-6 Ball and roller bearings (FAA pol
icies which apply to §4b.329 (b ) (3 ) ) . 

LANDING GEAR 
4b.330 General. 
4b.33l Shock absorbers. 
4b.332 Landing gear tests. 
4b.333 Limit load factor determination. 
4b.334 Retracting mechanism. 
4b.334-l Procedure for testing landing gear 

retracting system (FAA policies which 
apply to 5 4b.334). 

4b.334-2 Landing gear position indicator 
switches (FAA interpretations which ap
ply to S 4b.334 (e)) . 

4b.335 Wheels. 
4b.S36 Tires. 
4b,337 Brakes. 
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Sec, 
4.b.337-l Brake tests (FAA policies which 

apply to 5 4b.337). 
4b.337-2 Brake systems (FAA policies which 

apply to 5 4b.337). 
4b.337-3 Replacement or modified brakes 

(FAA policies which apply to S 411.337). 
4b.337-4 Antiskid devices and Installations 

(FAA policies which apply to i 4b.337}. 
4b.33S Skis. 

HULLS AND FLOATS 

4b.340 General. 
4D.341 Seaplane main floats. 
40.343 Boat hulls. 

PERSONNEL AND CARGO ACCOMMODATION'S 

4D.350 Pilot compartment: general. 
4D.350-1 Noise and1 vibration characterta'tlcs' 

(FAA policies which apply to §4bJ60 
(£)) • 

4b.351 Pilot compartment vision. 
4b.3$i-l procedure for demonstrating pilot 

compartment 7islblllty. (FAA policies 
which apply to 5 40.351). 

4b.3Sl-3 Vision with reverse thrust (FAA 
policies which apply to i4b.351). 

4D.3B1-3 Minimum area of visibility In the 
flight crew compartment (FAA policies 
which apply to 9 4b.351(a)). 

4b.352 Windshield and windows. 
4b.353 Controls. 
4b.353-l Control teats (FAA policies which 

apply to i 4b.353). 
4b.354 Instrument arrangement. 
*b.35S Instrument marking. 
4b .3 56 Doors. ' 
4b.358-l External doors (FAA policies which 

apply to S4b.35ei. 
4b,35G-2 Auxiliary latching devices (FAA 

policies which apply to S 4b.35fl (b) ) . 
4b.356-3 Power operated external doors 

(FAA policies which apply to S 4b.366 

4 b J 3 S S - A Means for s&teguarrflng against In
advertent opening In flight (FAA policies 
which apply to }4b.356 (b ) ) . 

4b.356-5 Direct visual Inspection (FAA pol
icies which apply to J 4b.3&6 (a) >. 

4b.368-fl Visual Indicating system (FAA pol
icies which apply to 5 4b.356 (e)) , 

4b.358 Seats, berths, and safety belts. 
4b.368-l Application of loads (FAA policies 

which apply to 5 4b.35B), 
4b.3S9 Cargo and baggage compartments. 

EMERGENCT PROVISIONS 

4b.36Q General. 
4b.361 Ditching. 
4b.362 Emergency evacuation. 
4b.362-l Flight crew emergency exits (FAA 

policies which apply to 5 4b.362(a)j. 
4b£62-2 Step-down, distance (FAA Inter

pretation which applies to J 4b.362(b)). 
4b.382-^3 Number of passengers (FAA poli

cies which apply to I 4b.362(c)). 

Sec. 
4b.362-4 Emergency exit design descent 

means (FAA policies which apply to 
!4b,362(e)(7)). 

4b362-5 Emergency exit marking (FAA 
policies which apply to |4b.362(f)). 

4b.362-S Emergency exit access (FAA poli
cies which apply to j 4b:382(g)). 

4b.362-7 Width of main aisle (FAA policies 
which apply to *4b.363 <b.H-

VENTtLITION, IlKATINO, AND PlXSSmUZATIOl* 4b.370 General. 
4b.37I Ventilation. 
4b.371-l Carbon monoxide detection. (FAA 

policies which apply to }4b.371). 
4b.372 Heating systems. 
4b.372-l Combustion heaters equipped with 

carbon dioxide Are extinguishers (FAA 
policies which apply to t 4b,372). 

4b.373 Pressurized cabin*; general. 
4b,374 Pressure equipment *nd supply. 
4b.375 pressure control. 
4b .375-1 Warning Indication (FAA pollcls* 

which apply to f 4b.37S(f)) • 4b.376 Testa. 
F I B PBOTSCTCON 

4b.380 General. 
4b.380-l Protective breathing equipment 

(FAA policies which apply to i 4b.380 
(c)>. 

4b.380-2 Approved hand Are extinguishers 
(FAA poiiciea which apply ot i 4b,380 
(a)) . 

4D.381 Cabin Interiors. 
4b.3Bl-l Hand fire extinguishers for cabin 

Interiors (FAA policies which apply to 
!4b.381 (e> and (f)>. 

4b £82 Cargo and baggage compartment*. 
4b.383 Cargo compartment classification. 
4bJ384- Proof of compliance. 4D.384-1 Cargo and baggage compartments 

equipped with carbon dioxide fire extin
guishers (FAA policies which apply to 
Mb.384). 

4b.385 Flammable fluid fire protection. 
40̂ 86 Combustion heater fire protection. 

MlSCXXUNKOUS 
4b .390 Reinforcement near propellers. 
4b.301 Leveling marks. 

Subpart E—Powerptanl Installation 
INSTALLATION 

4b.400 General. 
4h.400-l JSngtne and propeller operation 

(FAA policies which apply to 5 4b.40O). 
4b.400-2 Powerplant Installation compo

nents (FAA interpretations which apply 
to { 4b.40o). 

4b.401 Engines. 
4b .401-1 Approval of automatic propeller 

feathering;system (FAA policies which 
apply'to 5-40.401 (c)) . 
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Sec. 
4b.401-2 Propeller feathering system opera

tional tests (FAA policies which apply to 
5 4b.40I (c ) ) . 

4b.401-3 Continued rotation of turbine en
gines (FAA policies which apply to 
§ 4b.40l(c)). 

4B.401-4 Engine operation with automatic propeller control system installed (FAA 
policies which apply to 5 4b.401(b)). 

4b.4D2 Propellers. 
4b.402-l Reverse thrust propeller Installa

tions (FAA policies which apply to 
§4b.402) 

4b.403 Propeller vibration. 
4b.404 Propeller pitch and speed limitations. 
4b.405 Propeller clearance. 
4b .408 Propeller de-lclng provisions. 
40.406-1 Fluid type propeller de-icing test 

( F A A policies which apply to 5 4b.40S). 
4b.407 Reversing systems, 
4b,407-l Investigation of propeller systems 

which produce negative thrust (FAA 
policies which apply to $4b.407). 

4U.408 Turbo-propeller-drag limiting sys
tems. 

4b.409 Turbine powerplant operating 
characteristics. 

FUEL SYSTEM OPERATION AND ARRANGEMENT. 

4b.410 General. 
4b.411 Fuel system independence, 
4b .413 Fuel flow demonstration. 
4b,416 Determination of unusable fuel sup

ply and fuel system operation on low 
fuel. 

4b .417 Fuel system hot weather operation. 
4b.417-l Hot weather fuel system testa 

( F A A policies which apply to S4b.417>. 
4b.418 Flow between interconnected tanks. 

Fun. STSTEM CONSTSUCTION AND INSTALLATION 
4b.420 General. 
4b.420-l Minimum quantity of anti-deto-

nant fluid required (FAA policies which 
apply to 5 4b.420 (e)) . 

4b.421 Fuel tank testa. 
4b.422 Fuel tank Installation. 
4b.423 Fuel tank expansion space. 
4b.424 Fuel tank sump. 
4b .425 Fuel tank filler connection. 
4b.426 Fuel tanX vents and carburetor 

vapor vents. 
4b.427 Fuel te.nk outlet. 
4b.428 Under-wlng fueling provisions. 

FUEL SYSTEM COMPONENTS 

4b.430 Fuel pumps. 
4b.430-l Fuel Injection pump (FAA Inter

pretations which apply to 5 4b.430). 
4b .432 Fuel system lines and fittings. 
4b.43S Fuel lines and fittings la designated 

fire zones. 
4b.434 Fuel valves. 
4b.435 Fuel strainer or filter. 
4b.436 Fuel system, drains. 

Sec-
4tj.437 Fuel Jettisoning system. 
4b.437-l Test procedure lor fuel Jettisoning 

(FAA policies which apply to S 4b.437), 
Ott STSTESI 

4b.440 General. 
4b,44i oil tank construction. 
4b .442 Oil tank tests. 
4b.443 Oil tank Installation. 
4b-444 Oil lines and nttlngs. 
4b.445 Oil valves. 
4b.446 Oil radiators. 
4b.447 Oil filters. 
4b.44S Oil system drains. 
4b.449 Propeller feathering system. 
4b .449-1 Procedure for demonstrating pro

peller feathering (FAA policies which 
apply to 5 4b.44S). 

COOLING SYSTEM 

4b.450 General. 
40.451 Cooling tests. 
4b.4S2 Climb cooling test procedure. 
4D.454 Cooling test procedure for flying boat 

operation. 
INDUCTION AND EXHAUST SYSTEMS 

4b.460 General. 
4b.461 Induction system de-lclng and antl-

Iclng provisions. 
4b.461-l Procedure for demonstrating car

buretor air heat rise (FAA policies which 
apply to § 4b.461 (b>). 

4b.463 Carburetor air preheater design. 
4b.463 Induction system ducts. 
4b.464 Induction system screens. 
4b.466 Inter-coolers and after-coolers. 
4b.407 Exhaust system and Installation 

components. 
4b.4S7-2 Carbon monoxide detection (FAA 

policies which apply to { 4b.467 (a) (1) 
{d)1, 

4b.467-2 Determination of exhaust gas in
terference with visibility (FAA policies 
which apply to { 4b.4S7 (a) (5) ) . 

Pownuu-MtT CONTROLS AND ACCESSORIES 

4b.470 Powerplant controls; general. 
4b.471 Throttle and A. D. L system controls, 
4b.472 Ignition switches. 
4U.473 Mixture controls. 
4b.474 Propeller controls. 
4b.474~I Propeller feathering pump motors. 

Intermittent duty type (FAA policies 
which apply to § 4b.474(b>). 

4b.474a, Reverse thrust controls. 
4b.475 Fuel system controls, 
4b,478 Carburetor air preheat controls. 
4b.476a Supercharger controls. 
4b,477 Powerplant accessories. 
4b.478 Engine Ignition systems. 

POWERPLANT FTKE PROTECTION 

4b.480 Designated fire zones. 
4b.481 Flammable fluids. 
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Sec. 
4b.4B2 Shut-off means, 
4b.483 Lines and fittings. 
4b.4B4 Fire extinguisher systems. 
4b.484r-l Determination of carbon dioxide 

concentration in flight crew compart
ments (FAA policies which, apply to 
5 4b.484 (b)) . 

4b.485 Fire detector systems. 
4b.485-l Fire detector test circuit (FAA 

policies which apply to § 4b.485(c)). 
4b .186 Firewalls. 
4b,487 Cowling and nacelle skin. 
40.489 Drainage and ventilation of fire 

zones. 
4b.490 Protection or other airplane com

ponents against fire. 

Subpart F—Equipment 
GENERAL, 

4b.fl00 Scope. 
4b.601 Functional and lnstallatlonal re

quirements. 
4b.602 Required basic equipment. 
4b.603 Flight and navigational instruments. 
4b.604 Powerplant instruments. 
4b.606 Miscellaneous equipment. 
4b.606 Equipment, B j s t e m s , and mstalla-

tlons. 
4b.608-l Safety criteria for electric utiliza

tion s y s t e m (FAA policies which apply 
to §4b.606 (a) and (b)) . 

4b.606-2 Installation of flight recorders 
(FAA policies which apply to S4b.606). 

INSTRUMENTS; INSTALLATION 

4b.610 General. 
4b,611 Arrangement and visibility of ,ln-

atrvunent installations. 
4b.6J.l-l Procedure for checking arrange

ment and visibility of Instrument In
stallations (FAA policies which apply to 
8 4b,611). 

4b.612 Flight and navigational instruments. 
4b.612-l Air-speed indicating system cali

bration (FAA policies which apply to 
S4b.612 (ft)). 

4b.612-2 Static air vent system (FAA poli
cies which apply to J 4b.6i2 (b) ) . 

4b.612-3 Calibration of magnetic direction 
indicator (FAA policies which apply to 
S4b.fll2 (c) ) . 

4b.612-4 Automatic pilot systems (FAA 
policies which apply to I 4b.612 (d)) . 

4b.612-6 Connection of additional Instru
ments to duplicate Instrument system 
(FAA policies which' apply to 5 4b.612 

4b.613 Powerplant Instruments. 
ELECTRICAL SYSTEMS AND EQUIPMENT 

4b.620 General. 
4b.62i Electrical system capacity. 
4b-622 Generating system. 
4b.622-l Generating system reliability (FAA 

policies which apply to J4b.B22(b)). 
4b.623 Distribution system. 
4b.624 Electrical protection. 

Sec. 
4b.624-l Automatic reset circuit breaker 

(FAA policies which apply to §4b.624). 
4b .625 Electrical equipment and Installa

tion. 
4b.626-l Environmental tests for electrical 

equipment (FAA pollcleB which apply 
to 5 4b.625(a)). 

4b,626 Electrical system Are and smoke pro
tection. 

4b.626-l Fire-resistant electrical equipment 
(FAA policies whlcH apply to 5 4b.626). 

4b.627 Electrical system tests and analyses. 
4b .628 Lightning strike protection. 

LIGHTS 

4b.630 Instrument lights. 
4b.631 Landing lights. 
4b.632 Position light system Installation. 
4b.632-l Red passing ligYvts (FAA policies 

which apply to 5 4b,632 (a)) . 
4b.633 - Position light system dihedral angles. 
4b.634 Position light distribution and In

tensities. 
4b.634-l Overlaps between high Intensity 

forward position lights (FAA policies 
which apply to I 4b.634(b) (3)) . 

4b.635 Position light COIOT specifications. 
4b.636 Biding light, 
4b.637 Antl-colllslon light system. 

SAFETY EQUIPMENT 

4b.G40 Ice protection. 
4b.641 Hand fire extinguishers. 
4b.642 Flare Installation. 
4b.842-l Procedure for testing flare ejec

tion (FAA policies which apply to 
5 4b.642 (b) ) . 

4b.643 ..Safety belts. 
4b.644 ; Safety belt signal. 
4b.645 Ditching equipment. 
4b.646 Stowage of safety equipment. 
4b,647 Flotation means. 

MISCELLANEOUS EQUIPMENT 

4b,650 Radio and electronic equipment. 
4b.65l Oxygen equipment and supply. 
4b.661-l Safety precautions (FAA policies 

which apply to % 4b.e61 (a)) . 
4b.651-2 Protective breathing equipment 

(FAA policies which apply to 5 4b.661 
(h) ) . 

4b.051-3 Supplemental breathing equip
ment (FAA policies which apply to 
§4b.651). •'• 

4b.661-4 Design considerations for fixed 
systems (FAA policies which apply to 
5 4b.C51). 

4b.651-5 Portable walk-around o x y g e n 
units (FAA policies which apply to 
S4b.651). 

4b.651-8 Oxygen pressure gage (FAA pol
icies which apply to I 4b.651 (a)) . 

4b.651-7 Supply required for continuous 
flow supplementary breathing systems 
(FAA policies- Which apply to § 4b.6Bl 
(b)>. 
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Sec. 
4b.651-8 Supply required for diluter-de-

mand system (FAA policies which apply 
to I 4b.651). 

4b.651-9 Requirements for approval of 
oxygen systems (FAA policies which ap
ply to 5 4b.051 (b ) ) . 

4b.651-10 Means for determining oxygen 
flow to crew memberB (FAA policies 
which apply to 5 4b.651 (e ) ) . 

4b.651-ll Means for determining oxygen 
flow to passengers (FAA policies which 
apply to 5 4b.651 (e)) . 

4b.651-12 Types of flow indicators (FAA 
policies which apply to 5 4b.651 (e ) ) . 

4b.053 Hydraulic systems; strength. 
4b,654 Hydraulic systems; design. 
4b.6B8 Hydraulic system fire protection. 
4b.658 Vacuum systems. 
4b.660 Draining of fluids subject to 

freezing. 

Subpart G—Operating Limitations and 
Information 

GENERAL 

4b.T00 Scape. 
4b.700-l Automatic propeller feathering 

operating limitations and information 
(FAA policies which apply to 5 4b.700). 

OPERATIMQ LIMITATIONS 

4b .710 Air-speed limitations; general. 
4b.711 Never-exceed speed Vss. 
4b.713 Maneuvering speed. 
4b.714 Flap extended speed VIM. 
4b.715 Landing gear operating speed VAO. 
4b.716 Landing gear extended speed VLM. 
4b,717 Minimum control speed Vxe. 
4b.718 Powerplant limitations. 
4b.718-l Power plant limitation* governing 

minimum quantity of antidetonant fluid 
required for takeoff (EAA policies which 
apply to i 4b.718). 

4b.719 Airplane weight, center of gravity, 
and weight distribution limitations. 

4b.720 Minimum flight crew. 
4b.721 Types of operation. 
4b .722 Maximum operating altitude. 
4b,723 Maneuvering flight load factors. 

MARKINGS AND PLACARDS 

4b.730 General. 
4b.730-l Reverse thrust placards (FAA pol

icies which apply to 5 4b.730). 
4b.731 Instrument markings; general. 
4b.732 Air-speed limitation Information. 
4b.733 Magnetic direction indicator, 
4b.734 Powerplant instruments; general. 
4b .735 Oil quantity indicators. 
4b,736 Fuel quantity indicator. 
4b.737 Control markings; general. 
4b,738 Miscellaneous markings and plac

ards. 

AIKPLANE FLIGHT MANUAL 

Sec. 
4t>.740 General. 
4b.740-l Preparation of airplane flight 

manuals for aircraft certificated in the-
transport category (FAA policies which 
apply to 8 4b.740). 

4b.740~2 Reverse thrust operating limita
tions and procedures (FAA policies 
which apply to | 4b.740). 

4b.741 Operating limitations. 
4D.742 Operating procedures. 
4b.743 Performance information. 

A t B P L A N B IDENTIFICATION DATA 

4b.750 Identification plate. 
4b.761 Identification marks. 

AUTHORITY: 55 4b.O to 4b.761 issued under 
sec. 206, 62 Stat, 984, as amended; 49 U, S. C. 
425. Interpret or apply sees. 601, 603 , 63 
Stat. 1007, as amended, 1009. as amended; 
49 U. S. C. 651.653. 

AUTHORITY NOTE: Additional citation of 
authority to Part 4b was appended by 
Amendment 4b-ll , 24 F.R. 7072, Sept. 1, 1959, 
as follows: "(Sec. 313(a), 601. 603, 72 Stat. 
762, 776, 776; 49 U.S.C. 1354(a), 1421, 1423)". 

Souncs: 5J 4b.O to 4b.761 appear at 15 F. R. 
3543, June 8, 1950, as amended at 24 Pit. 6, 
Jan. 1, 1959, except as otherwise noted. 

NOTE: Sections of this part bearing two or 
more numbers to the right of the decimal 
point separated by a dash, are rules, policies 
or interpretations Issued by the former civil 
Aeronautics Administration (now the Federal 
Aviation Agency). Sources are cited to text. 

SPECIAL CIVIL Am REGULATIONS 

SR-389B 

1. Contrary provisions of the Civil Air Reg
ulations notwithstanding, no large airplane 
(more than 12.500 pounds maximum certif
icated take-off weight) <type certificated 
under Civil Air Regulations effective prior 
to April 9, 1957, while carrying passengers 
for hire, shall he operated with occupants in 
excess of the number permitted by apply
ing the provisions of 5 4b.3Q2 (a), (b) , and 
(c) of Part 4b of the Civil Air Regulations as 
amended by Amendment 4b-i effective De
cember 20, 1A51, except that airplane types 
listed in the following table may be operated 
with tbe listed maximum number of occu
pants (Including all crew members) and the 
listed corresponding number of exits (includ
ing emergency exits and doors) heretofore 
approved by the Administrator for the emer
gency egress of passengers. 

2. Additional occupants above the values 
listed in the table may be carried If addi
tional exits are provided, except that in no 
caea shall more than 8 additional occupants 
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be carried tor any one additional exit. For 
tbe addition of exits comparable to at least 
a Type II or Type IV exit as prescribed In 
5 4b,362, a maximum of 8 additional occu
pants may be authorized and for exits not 
comparable to at least a Type n or Type IV 
exit, the Administrator after consideration, 
among other factors, of the type, size, and 
location of the exit, may authorize a lesser 
number of additional occupants. 

3. For airplanes which have a ratio (as 
computed from the table In this special reg
ulation) of maximum number of occupants 
to number of exits greater than 14:1 and for 
airplanes which do not have Installed at 
least one full-size door-type exit In tbe side 
of the fuselage in the rearward portion of 
the cabin, the first additional exit approved 
by the Administrator for Increased occupancy 
shall be a floor-level exit not less than 24 
Inches wide by 48 Inches high located In the 
side of the fuselage In the rearward portion 
of the cabin. In no case shall an occupancy 
greater than 115 be allowed unless there Is 
euch an exit on each side of the fuselage. 

4. The maximum number of occupants 
authorized (listed In the table) shall be 
reduced where the number of approved exits 
is less than that shown in the table. The 
reduction In the maximum number of occu
pants for each exit eliminated shall be deter
mined: by the Administrator taking due 
account of the effectiveness of the remain
ing exits for emergency evacuation, except 
that the maximum number of occupants 
shall be reduced by at least 8 for each elim
inated exit. • In no case, when exits are 
deleted, shall the resulting ratio of occupants 
to exits be greater than 14:1, and there shall 
be at least one exit on each side of the fuse
lage Irrespective of the number of occupants. 

Maximum Correspond
number of ing number 

Airplane typo occupants ofoilts Airplane typo 
Including all authorized 

crew for passenger 
members use 

61 4 
SG • 9 
67 4 

.63 6 
CV-3-S0 and OV-440 53 6 

35 4 
S9 S 
85 6 
87 7 

112 11 
17 S 

L-049, L-640, L-7<9 87 7 
SB 
S3 « 53 ' 7 
63 7 

i Trie D M A , if converted to a passenger transport 
eonflguratlon, will bo governed by the maximum 
number applicable to tho DC-6B, 

This regulation supersedes Special Civil 
Air Regulation No. SR-389A as amended by 
Amendment No. 1 and shall remain effective 
until superseded or rescinded by the Board 
or the Administrator of the Federal Aviation 
Agency, as appropriate. 
(Sec. 313(a), 603, 604, 72 Stat. 752, 773. 778; 
49 U S . C . 1354(a), 1423, 1424) [24 F.R. 6, Jan. 
1, 1959, as amended by Amdt. 1, 24 F.R. 7582, 
Sept. .19,1959] 

SR-406C 

1. Contrary provisions of the Civil Air Reg
ulations notwithstanding (In particular the 
provisions of 5 42.15 (b) of Part 42), C-46 
airplanes may be used In passenger opera
tions conducted under Part 42 of the Civil 
Air Regulations. Such alrplaneB shall be 
operated In accordance with 5 42.15 (a) of 
Part 42 and the provisions of this special 
regulation. 

2. C-46 type airplanes, when used in pas
senger operations in accordance with para
graph 4 of this regulation, shall not be oper
ated at weights exceeding those which are 
demonstrated to the Administrator will allow 
compliance with the performance require
ments ol Part 4b, except that in determin
ing the maximum take-off weight, such 
weight shall be limited only to a value at 
which the airplane has a rate of climb equal 
to 0.035 V,* in the take-off configuration at 

sea level with the landing gear retracted 
but with the propeller of the inoperative 
engine feathered rather than windmilling. 

3. Provisionally, pending a determination 
by the Administrator of the weights at which 
C-46 airplanes will meet the standards pre
scribed by paragraph 2 of this regulation, the 
maximum take-off weight of such airplanes. 
When used in the manner herein referred to, 
shall, not exceed 44,300 pounds: Provided, 
That In the case of C-46 airplanes equipped 
With ••• Hamilton Standard propellers with 
blades Model Number 6491A-9 or approved 
equivalent which have been clipped In ac
cordance with specifications approved by 
the Administrator, such provisional maxi
mum weight shall be Increased by 1.000 
pounds until such time as the Administrator 
shall have determined by suitable tests an
other value to correspond to the additional 
efficiency obtainable by the use of such pro
pellers, and thereafter by such other value. 

4. The Administrator of the Federal Avia
tion Agency may authorize continued opera
tion of C—46 airplanes In passenger service in 
accordance with paragraphs 2 and 3 of this 
regulation until January 1, 1957, If he finds 
that the applicant for such authorization has 
a bona.fl.de, flrm^contract with the holder of 
a type certificate Indicating that the required 
modifications will be completed prior to Jan
uary 1, 1957, except that the Administrator 
may authorize during the period July 1,1956, 
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through July 15, 1956, such continued oper
ation without a showing of such Arm con
tract where the Administrator has previously 
permitted such operations based on genuine 
and diligent efforts to complete the required 
modifications. Such type certificate shall 
Indicate that It meets the transport category 
requirements of Part 4b of the Civil Air 
Regulations In effect on July 20, 1950, with 
the exceptions authorized in SR-406A. 

6. On and after July 1,1658 (except as pro
vided in paragraph 4) , C-46 airplanes in 
passenger service shall comply with the pro
visions of Part 4b as In effect on July 20, 1950, 
except as otherwise provided hereinafter: 

a. The provisions of §§4b.0 through 4b.lB 
of Part 4b, effective May 18, 1954, shall be 
complied with. 

b. The provisions of §5 4b.100 through 
4b.190 need not be complied with. 

c. The blrdproof windshield requirements 
of 5 4b.352 need not be compiled with. 

d. The provisions of §§4b.480 through 
4b,490 effective May 16, 1963, shall be com
plied with In lieu of 55 4b.480 through 4b.489 
effective July 20, 1950, with the exception of 
subparagraph 4b.484 (a) (1) which shall be 
applicable as effective July 20, 1950, and para
graph 4b.487 (e) which has no counterpart 
In the 1950 regulations. 

6. On and after January 1, 1957, C-46 air
planes in passenger service shall be recerttn-
cated In the transport category In accordance 
with paragraph 5 of this regulation, and shall 
comply with the provisions of §|4b.l00 
through 4b.190 with the following exception: 
In determining the take-off path In accord
ance with § 4b.116 and the one-englne-lnop-
eratlve climb In accordance with I 4b.l20 (a) 
and (b), the propeller of the Inoperative en
gine may be assumed to be feathered If there 
is installed either an approved means for 
automatically Indicating when the particular 
engine has failed or an approved means for 
automatically feathering the propeller of the 
inoperative engine. 

7. In applying the provisions of paragraphs 
5 and 0 of this regulation, where literal com
pliance with the requirements of 15 4b.l30 
through 4b.190 of Subpart B and Subparts C, 
D, E, and F of Part 4b Is extremely difficult 
to accomplish, and where the Administrator 
finds that service experience with the C-46 
type airplane so justifies, the Administrator 
may authorize deviations from specific details 
of these requirements, taking into account 
tho effect of design changes. 

8. On or after January 1, 1957, C-46 air
planes in passenger service shall be operated 
in accordance with the performance operat
ing limitations applicable to transport cate
gory airplanes. 

9. C-46 airplanes which comply with the 
provisions of paragraphs 5 and 6 of this reg

ulation may be used In passenger operations 
conducted under the provisions of Parts 40 
and 41 provided they are operated in accord
ance with paragraph 8. 

10. This Special Civil Air Regulation su
persedes Special Civil Air Regulation SR-
40CB. 

[21 F.R. 4917, July 3, 1956] 

S R - 4 U B 

Notwithstanding the applicable structural 
provisions of the Civil Air Regulations, any 
air carrier or foreign air carrier may operate 
for the carriage of cargo only, the transport 
category airplanes specified in paragraph (1) 
of this regulation, at increased zero fuel and 
landing weights, under the conditions spec-
tried in paragraphs (2) through (6) of this 
regulation. 

(1) Transport category airplanes certifi
cated under the provisions of Part 4b, effec
tive prior to March 13, 1956, as follows: 

(a) DC-6A, DC-6B, DC-7B, DC-7C; and 
(b) L-1049 B, C, D, E, F, G, H, 3>1649A 

when modified in accordance with supple
mental type certificate SA 4-1402. 

(2) The zero fuel weight (maximum 
weight of the airplane with no disposable 
fuel and oil) and the structural landing 
weight may be Increased beyond the maxi
mum approved in full compliance with the 
applicable Civil Air Regulations: Provided, 
That any increase in the zero fuel weight 
shall not exceed 5 percent and that the in
crease in the structural landing weight shall 
not exceed the amount, in pounds, of the 
increase in zero fuel weight: And provided 
further, That the Administrator finds that 
the increase in either such weight is not 
likely to reduce seriously the structural 
strength, that the probability of sudden 
fatigue failure Is not noticeably increased, 
and that the flutter, deformation, and vibra
tion characteristics do not fall below those 
required by the applicable Civil Air Regu
lations. All other weight limitations estab
lished In accordance with the Civil Air Regu
lations applicable to the type airplane shall 

• apply. 
(3) Each airplane shall be inspected In 

accordance with the special Inspection, pro
cedures for operations at Increased weights 
established and issued by the manufacturer 
of the particular type airplane and approved 
by the Administrator. 

(4) Each airplane operated by an air car
rier under this regulation shall be operated 
in. accordance with the passenger-carrying 
transport category performance operating 
limitations prescribed in Part 40, 41, or 42, 
Operation of airplanes by a foreign air carrier 
is not permitted under the authority of this 
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regulation unless tlie country of registry 
requires the airplanes to be operated in ac
cordance with such performance operating 
limitations or the equivalent thereof. 

(6) The Airplane Plight Manual for each 
airplane operated under the provisions of this 
regulation shall be appropriately revised to 
include the operating limitations and infor
mation required for operation with the In
creased weights. 

(6) An airplane operated at Increased 
weights under the provisions of this regula
tion shall be inspected in accordance with 
the special Inspection procedures lor return 
to passenger service established and Issued 
by the airplane manufacturer and approved 
by the Administrator, before It is used in 
passenger service, except as provided for the 
carriage of persons under Special Civil Air 
Regulation No. SR-432A. 

This regulation supersedes Special Civil Air 
Regulation No. SR-411A. 
(Sees. 313(a), 601. 603, 604, 610; 72 Stat. 762, 
775, 77S, 778, 780; 49 U.S.C. 1354, 1421, 1423, 
1424. 1430) [27 T H . 6322, July 4, 1962] 

Contrary provisions of the Civil Air Regu
lations notwithstanding, all turbine-powered 
transport category airplanes for which a type 
certificate Is Issued after the effective date 
of this Special Civil Air Regulation shall 
comply with the following: 

1. The provisions of Part 4b of the Civil 
Air Regulations, effective on the date of 
application for type certificate; and such .of 
the provisions of all subsequent amend
ments to Part 4b, In effect prior to the effec
tive date of this special regulation, as the 
Administrator finds necessary to Insure that 
the level of safety of turbine-powered air
planes la equivalent to that generally in
tended by Part 4b. 

2. In lieu of 55 4b.ll0 through 4b.J25, and 
4b.743 of Part 4b of the Civil Air Regulations, 
the following Bhall be applicable: 

PERFORMANCE 

4T.UQ General, (a) The performance of 
the airplane shall be determined and sched
uled In accordance with, and shall meet the 
minima prescribed by, the provisions of 
i5 4T.H0 through 4T.123. The performance 
limitations, information, and other data 
shall be given in accordance with 5 4T.743. 

(b) Unless otherwise specifically pre
scribed, the performance shall correspond 
with ambient atmospheric conditions and 
still air. Humidity shall be accounted for 
as specified in paragraph (c) of this section. 

(c) The performance as affected by engine 
power and/or thrust shall be based on a 
relative humidity of 80 percent at and below 
standard temperatures and on 34 percent at 
and above standard temperatures plus SQ° 

P. Between these two temperatures the 
relative humidity shall vary linearly. 

(d) The performance shall correspond 
with the propulsive thrust available under 
the particular ambient atmospheric condi
tions, the particular flight condition, and 
the relative humidity specified in paragraph 
(c) of this section. The available propulsive 
thrust shall correspond with engine power 
and/or thrust not exceeding the approved 
power and/or thrust less the lnstallattoiiol 
losses and less the power and/or equivalent 
thrust absorbed by the accessories and serv
ices appropriate to the particular ambient 
atmospheric conditions and the particular 
flight condition. 

4T.111 Airplane configuration, speed, 

power, and/or t h r u s t ; general, (a) The air
plane configuration (setting of wing and 
cowl flaps, air orak.es, landing gear, propeller, 
etc.), denoted respectively as the take-off, en 
route, approach, and landing configurations, 
shall be selected by the applicant except as 
otherwise prescribed. 

(b) it shall be acceptable to make the 
airplane configurations variable with weight, 
altitude, and temperature, to an extent 
found by the Administrator to be com
patible with operating procedures required 
In accordance with paragraph (c) of this 
section. 

(c) In determining the accelerate-stop 
distances, take-off flight paths, take-off dis
tances, arid landing distances, changes in 
the airplane's configuration and speed, and 
in the power and/or thrust shall be in ac
cordance with procedures established by the 
applicant for the operation of the airplane 
In. service, except as otherwise prescribed. 
The procedures shall comply with the pro-
7isions of subparagraphs (1) through (3) of 
this paragraph. 

(1) The Administrator shall And that the 
procedures can be consistently executed in 
service by crews of average skill. 

(2) The procedures shall not Involve 
methods or the use of devices which have not 
been proven to be safe and reliable. 

(3) Allowance shall be made for such 
time delays In the execution of the proce
dures as may be reasonably expected to 
occur during service. 

4T.112 Stalling, speeds, (a) The speed 
V, o shall denote the calibrated stalling 
speed, qr the minimum steady flight speed 
at which the airplane is controllable, in 
knots, with: 

(1) Zero thrust at the stalling speed, or 
engines Idling and throttles closed if It Is 
shown that the resultant thrust has no 
appreciable effect on the stalling speed; 

(2) If applicable, propeller pitch controls 
In the position necessary for compliance with 
subparagraph (1) of this paragraph: 

(3) The airplane In the landing configura
tion; 
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(4) The center of gravity in the most un
favorable position within the allowable 
lauding range; 

(5) The weight of the airplane equal to 
the weight in connection with which V, f l 

(s being used to determine compliance with 
a particular requirement. 

(b) The speed V, shall denote the cali
brated stalling speed, or the minimum 
steady flight speed at which the airplane Is 
controllable, In knots, with: 

(1) Zero thrust at the stalling speed, or 
engines idling and throttles closed it it is 
shown that the resultant thrust has no ap
preciable effect on the stalling speed; 

(2) If applicable, propeller pitch controls 
la t h E position necessary for compliance 
with subparagraph (1) of this paragraph; 
the airplane in all other respects (flaps, 
landing gear, etc.) In the particular con
figuration corresponding with that In con
nection with which V,X is being used; 

(3) The weight of the airplane equal to 
the weight In connection with which is 
being used to determine compliance with 
a particular requirement. 

(c) The stall speeds defined in this sec
tion shall be the minimum speeds obtained 
In flight tests conducted in accordance with 
the procedure of subparagraphs (1) and (2) 
of this paragraph. 

(1) With the airplane trimmed for straight 
flight at a speed of 1.4 V, and from a speed 
sufficiently above the stalling speed to insure 
steady conditions, the elevator control shall 
be applied at a rate such that the airplane 
speed reduction does not exceed one knot 
per second. 

(2) During the test prescribed In subpara
graph (1) of this paragraph, the flight char
acteristics provisions of ! 4b.ieo shall be com
plied with. 

4T.113 Take-off; general, (a) The take
off data In 5§ 4T.114 through 4T.117 shall be 
determined under the conditions of subpara
graphs (1) and (2) of this paragraph. 

(1) At all weights, altitudes, and ambient 
temperatures within the operational limits 
established by the applicant for the airplane. 

(2) In the configuration for take-off (see 
5 4T.111). 

(b) Take-off data shall be based on a 
smooth, dry, hard-surfaced runway, and shall 
be determined In such a manner that repro
duction of the performance does not require 
exceptional skin or alertness on the part of 
the pilot. In the case of seaplanes or float 
planes, the take-off surface shall be smooth 
water, while for skiplanes It shall be smooth 
dry snow. In addition, the take-off data 
Bhall be corrected in accordance with sub
paragraphs (1) and (2) of this paragraph lor 
wind and for runway gradients within the 
operational limits established by the appli
cant for the airplane. 

(1) Not more than 50 percent of nominal 
wind components along the take-off path 
opposite to the direction of take-off. and not 
less than 150 percent of nominal wind com
ponents along the take-off path In the di
rection of take-off. 

(2) Effective runway gradients. 
4T.114 Take-off speeds, (a) The critical-

engine-failure speed v, ( In terms of cali
brated air speed, shall be selected by the 
applicant, but shall not be less than the 
minimum speed at which controllability by 
primary aerodynamic controls alone Is dem
onstrated during the take-off run to be ade
quate to permit proceeding safely with the 
take-off using average piloting skill, when the 
critical engine Is suddenly made Inoperative. 

(b) The minimum take-off safety speed 
P,, in terms of calibrated air speed, shall be 
selected by the applicant so as to permit 
the gradient of climb required In § 4T.120 
(a) and (b), but It shall not be less than: 

(1) 1.3 V,t for two-engine propeller-drlYen 
airplanes and for airplanes without propel
lers which have no provisions for obtaining 
a significant reduction in the one-englne-
inoperatlve power-on stalling speed; 

(2) 1.15 7, for propeller-driven airplanes 
having more than two engines and for air
planes without propellers which have pro
visions lor obtaining a significant reduction 
in the one-englne-lnoperatlve power-on 
stalling speed; 

(3) 1.10 times the minimum control speed 
7 n o ' e s t a b l l shed In accordance with ! 4b. 133. 

(c) If engine failure is assumed to occur 
at or after the attainment of V„ the demon
stration In which the take-off run Is con
tinued to Include the take-off climb, as pro
vided In paragraph (a) of this section, shall 
not be required. 

4T.115 Accelerate-atop distance, (a) The 
accelerate-stop distance shall be the sum of 
the following: 

(1) The distance required to accelerate 
the airplane from a standing start to the 
speed 

(2) Assuming the critical engine to fall 
at the speed V,, the distance required to 
bring the airplane to a full stop from the 
point corresponding with the Bpeed V,. 

(b) In addition to, or In lieu of, wheel 
brakes, the use of other braking means shall 
be acceptable In determining the accelerate-
stop distance, provided that such braking 
means shall have been proven to be safe and 
reliable, that the manner of their employ
ment is such that consistent results can be 
expected In service, and that exceptional 
skill Is not required to control the airplane. 

(c) The landing gear shall remain ex
tended throughout the accelerate-stop 
distance. 

4T.116 Take-off path. The take-off path 
shall be considered to extend from the stand
ing start to a point In the take-off where a 
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height of 1,000 feet above the take-off sur
face Is reached or to a point In the take-off 
where the transition from the take-off to 
the en route configuration Is completed and 
a speed 13 reached at which compliance with 
{ 4T.120 (c) Is shown, whichever point Is at 
a higher altitude. The conditions of para
graphs (a) through (1) of this section BHALL 

apply In determining the take-off path. 
(a) The take-off path shall be based upon 

procedures prescribed In accordance with 
[ 4T.111 ( C ) . 

(b) The airplane shall be accelerated on 
or near the ground to the speed V, during 
which time the critical engine shall be made 
inoperative at speed V t and shall remain In
operative during the remainder of the take
off. 

(c) Landing gear retraction shall not be 
Initiated prior to reaching the speed VR 

(d) The slope of the airborne portion of 
the take-off path shall be positive at all 
points. 

(e) After the V, speed is reached, the speed 
throughout the take-off path shall not be less 
than V, and shall be constant from the point 
where the landing gear is completely re
tracted until a height of 400 feet above the 
take-off surface Is reached. 

(f) Except for gear retraction and pro
peller feathering, the airplane configuration 
shall not be changed before reaching a height 
of 400 feet above the take-off surface. 

(g) At all points along tho take-off path 
starting at the point where the airplane first 
reaches a height of 400 feet above the take-off 
surface, the available gradient of climb shall^ 
not be less than 1.4 percent for two-engine" 
airplanes and 1.8 percent for four-engine 
atrplanes. 

( H ) The take-off path shall be determined 
either by a continuous demonstrated take-off, 
or alternatively, by synthesizing from seg
ments the complete take-off path. 

(I) If the take-off path is determined H Y 
the segmental method, the provisions of sub
paragraphs ( L ) through (4) of this para
graph shall be specifically applicable. 

(1) The segments of a segmental take-off 
path shall be clearly defined and BHALL be 
related to T H E distinct changes In the con
figuration of the airplane, In power and/or 
thrust, and In speed. 

(2) The weight of the airplane, the con
figuration, and the power and/or thrust 
shall be constant throughout each segment 
and shall correspond with the most critical 
condition prevailing in the particular 
segment. 

(3) The segmental flight path shall be 
based on the airplane's performance without 
ground effect. 

(4) Segmental take-off path data shall be 
checked by continuous demonstrated take-
offs to insure that the segmental path is 
conservative relative to the continuous path. 

4T.117 Take-off distance. The take-off 
distance shall be the horizontal distance 
along the take-off path from the start of the 
take-off to the point where the airplane 

attains a height of 35 feet above the take-off 
surface as determined in accordance with 
5 4T.116. 

4T.118 Climb; general. Compliance shall 
be shown with the climb requirements of 
55 4T.119 and 4b.l20 at all weights, altitudes, 
and ambient temperatures, within the 
operational limits established by the appli
cant for the airplane. The airplane's center 
of gravity shall be in the most unfavorable 
position corresponding with the applicable 
configuration. 

4T.119 All-engine-operating l a n d i n g 
climb. In the landing configuration, the 
steady gradient of climb shall not be less 
than 4.0 percent, with: 

(a) All engines operating at the avail
able take-off power and/or thrust; 

(b) A climb speed not In excess of 1.4 V J f f . 
4T.120 One-engine-inoperative climb— 

(a) Take-off; landing gear extended. In the 
take-oil configuration at the point of the 
flight path where the airplane's speed first 
reaches V,, In accordance with 3 4T.110 but 
without ground effect, the steady gradient 
of climb shall be positive with: 

(1) The critical engine inoperative, the 
remaining engine(s) operating at the avail
able take-off power and/or thrust existing 
in accordance with 8 4T.116 at the time the 
airplane's landing gear is fully retracted; 

(2) The weight equal to the airplane's 
weight existing in accordance with 8 4T.116 
at the time retraction of the airplane's 
landing gear is initiated: 

(3) The speed equal to the speed V,. 
(b) Take-off; landing gear retracted. In 

the take-off configuration at the point of 
the flight path where the airplane's landing 
gear is fully retracted. In accordance with 
§ 4T.116 but without ground effect, the 
steady gradient of climb shall not be less 
than 2.5 percent for two-engine airplanes 
and not less than 3.0 percent for four-engine 
airplanes, with: 

(1) The critical engine Inoperative, the 
remaining engine(s) operating at the take
off power and/or thrust available at a height 
of 400 feet above the take-off surface and 
existing in accordance with 5 4T.118; 

(2) The weight equal to the airplane's 
weight existing in accordance with 5 4T.116 
at the time the airplane's landing gear is 
fully retracted; 

(3) The speed equal to the speed V,. 
(c) Final take-off. In the en route con

figuration, the steady gradient of climb shall 
not be less than 1.4 percent for two-engine 
airplanes and not less than 1.8 percent for 
four-engine airplanes, at the end of the 
take-off path as determined by 5 4T.116, 
with: 

(1) The critical engine inoperative, the 
remaining engine (s) operating at the avail
able maximum continuous power and/or 
T H R U 6 T ; 

(2) The weight equal to the airplane's 
weight existing in accordance with § 4T.11G 
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at the time retraction of the airplane's flaps 
(s Initiated; 

(3) The speed equal to not less than 1.20 

(d) Approach. In the approach configura
tion such that V,j does not exceed 1.10 V,Q, 
the steady gradient of climb shall not be less 
than 2.2 percent for two-engine airplanes 
and not less than 2.8 percent for four-engine 
airplanes, with: 

(1) The critical engine inoperative, the 
remaining engine(s) operating at the avail
able take-off power and/or thrust; 

(2) The weight equal to the maximum 
landing weight; 

(3) A climb speed not In excess of 1.5 V, ; 
4T.121 En route flight paths. With the 

airplane In the en route configuration, the 
flight paths prescribed In paragraphs (a) 
una (b) of this section shall be determined 
at all weights, altitudes, and ambient tem
peratures within the limits established by 
the applicant for tbe airplane. 

(a) One engine inoperative. The one-
engine-lnoperative net flight path data shall 
be determined In such a manner that they 
represent the airplane's actual climb per
formance diminished by a gradient of climb 
equal to 1.4 percent for two-engine airplanes 
and 1.3 percent for four-engine alrpianes. 
It shall be acceptable to include In these 
data the variation of the airplane's weight 
along the flight path to take into account 
the progressive consumption of fuel and oil 
by the operating engine(s). 

(b) Tiuo engines inoperative. For air
planes with four engines, the two-engine-
inoperative net flight path data shall be 
determined in such a manner that they rep
resent the airplane's actual climb perform
ance diminished by a gradient of climb equal 
to 0.6 percent. It shall be acceptable to 
Include in these data the variation of the 
airplane's weight along the flight path to 
take Into account the progressive consump
tion of fuel and oil by the operating engines. 

(c) Conditions. In determining the flight 
pntbs prescribed In paragraphs (a) and (b) 
of this section, the conditions of subpara
graphs (1) through (4) of this paragraph 
shall apply. 

(1) The airplane's center of gravity shall 
be in the most unfavorable position. 

(2) The critical engine (s) shall be inop
erative, the remaining englne(s) operating 
at the available maximum continuous power 
and/or thrust. 

(3) Means for controlling the engine cool
ing air supply shall be In the position which 
provides adequate cooling In the hot-day 
condition, 

<4) The speed shall be selected by tho 
applicant. 

4T.122 Landing distance. The landing 
distance shall be the horizontal distance 
required to land and to come to a complete 
stop (to a speed of approximately 3 knots 
in the case of seaplanes or float planes) 
from a pnint at a heisht of sn t-d. ohove the 

landing surface. Landing distances shftll be 
determined for standard temperatures at 
all weights, altitudes, and wlndB within the 
operational limits established by the appli
cant for the airplane. The conditions ol 
paragraphs (a) through (f) of this section 
shall apply. 

(a) The airplane shall be In the landing 
configuration. During the landing, changes 
in the airplane's configuration. In power 
and/or thrust, and in speed shall be In 
accordance with procedures established by 
the applicant for the operation of the air
plane in service. The procedures shall 
comply with the provisions of 5 4T.111 (c). 

(b) The landing shall be preceded by a 
steady gliding approach down to the 60-foot 
height with a calibrated air speed of not 
less than 1.3 V, . 

(c) The landing distance shall be based 
on a smooth, dry, hard-surfaced runway, 
and shall be determined In such a manner 
that reproduction does not require excep
tional skill or alertness on the part of the 
pilot. In the case of seaplanes or float 
planes, the landing surface shall be smooth 
water, while for sklplanes It shall be smooth 
dry snow. During landing, the airplane shall 
not exhibit excessive vertical acceleration, a 
tendency to bounce, nose over, ground loop, 
porpoise, or water loop. 

(d) The landing distance shall be cor
rected for not more than 60 percent of 
nominal wind components along the landing 
path opposite to the direction of landing and 
not less than 150 percent of nominal wind 
components along the landing path In the 
direction of landing. 

(e) During landing, the operating pres
sures on the wheel braking system shall not 
be in excess of those approved by the manu
facturer of the brakes, and the whee) brakes 
shall not be used in such a manner as to 
produce excessive wear of brakes and tires. 

(f) If the Administrator FLNDB that a device 
on the airplane other than wheel brakes has 
a noticeable effect on the landing distance 
and if tho device depends upon the operation 
of the engine and the effect of such a device 
is not compensated for by other devices in 
the event of engine failure, the landing dis
tance shall be determined by assuming the 
critical engine to be Inoperative. 

4T.123 Limitations and information—(a) 
Limitations. The performance limitations 
on the operation of the airplane shall be 
established in accordance with subpara
graphs (1) through (4) of this paragraph. 
(See also S 4T.743.) 

(1) Take-off-weights. Tbe maximum take
off weights shall be established at which 
compliance is shown with the generally ap
plicable provisions of this regulation and 
with 8 4T.120 (a), (b), and (c) for altitudes 
and ambient temperatures within the opera
tional limits of the airplane (see subpara
graph (4) of this paragraph). 

(2) Landing weights. The maximum land
ing weights shall be established at which 
compliance is shown with the generally ap-
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pllcable provisions of this regulation and 
with 4T.119 and 4T.120 <d) for altitudes 
and ambient temperatures within the opera
tional limits of the airplane (see subpara
graph (4) of this paragraph). 

(3) Take-off and accelerate-stap distances. 
The minimum distances required for take-off 
shall be established at which compliance Is 
shown with the generally applicable provi
sions of this regulation and with §}4T.11S 
and 4T.117 for weights, altitudes, tempera
tures, wind components, and runway gra
dients, within the operational limits of the 
airplane (see subparagraph (4) of this 
paragraph). 

(4) Operational limits. The operational 
limits of the airplane shall be established 
by the applicant for all variable factors re
quired In showing compliance with this 
regulation (weight, altitude, temperature, 
etc.). (See 5§ 4T.113 (a) (1) and (b), 4T.118, 
4T.121, and 4T.122.) 

(b) Information. The performance In
formation on the operation of the airplane 
shall be scheduled In compliance with the 
generally applicable provisions of this regu
lation and with §5 4T.116, 4T.121, and 4T.122 
for weights, altitudes, temperatures, wind 
components, and runway gradients, as these 
may be applicable, within the operational 
limits of the airplane (see paragraph (a) (4) 
of this section). In addition, the perform
ance information specified in subparagraphs 
(1) through (3) of this paragraph shall be 
determined by extrapolation and scheduled 
for the ranges of weights between the maxi
mum landing and maximum take-off weights 
established in accordance with paragraphs 
la) (1) and (2) of this section. (See also 
i 4T.743.) 

(1) Climb In the landing configuration 
(see 5 4T.119); 

(2) Climb in the approach configuration 
(see } 4T.120 (d)); 

(3) Landing distance (see 5 4T.I22). 

AIRPLANE PLIGHT MANUAL 

4T.743 Performance limftations, infor
mation, ana other data—(a) Limitations. 
The airplane's performance limitations shall 
be given In accordance with S 4T.123 (a). 

(b) Information. The performance infor
mation prescribed In § 4T.123 (b) for the 
application of the operating rules of this 
regulation shall be given together with de
scriptions of the conditions, air speeds, etc., 
under which the data were determined. 

(c) Procedures. For all stages of flight, 
procedures shall be given with respect to air
plane configurations, power and/or thrust 
settings, and Indicated air Bpeeds, to the ex
tent such procedures are related to the limi
tations and Information set forth In accord
ance with paragraphs (a) and (b) of this 
section, 

(d) Miscellaneous, An explanation shall 
be given of significant or unusual flight or 
ground handling characteristics of the air
plane. 

3. In lieu of §5 40.70 through 40.78. 41.27 
through 41.36 (d), and 42.70 through 42.83, of 
Parts 40, 41, and 42 of the Civil Air Regula
tions, respectively, the following shall be 
applicable; 

OPERATING BOLES 

40T.80 Transport category airplane operat
ing limitations, (a) In operating any pas
senger-carrying transport category airplane I 
certificated In accordance with the perform
ance requirements of this regulation, the pro
visions Of 5 5 40T.S0 through 40T.84 shall be 
complied with, unless deviations therefrom r 

are specifically authorized by the AdmlnlstTB- 1 
tor on the ground that the special clrcum- ! 
stances of a particular case make a literal j 
observance of the requirements unnecessary : 
for safety. 

(b) The performance data In the Airplane | 
Flight Manual shall be applied in determln- i 
Ing compliance with the provisions of } 
SI 40T.8I through 40T.84. Where conditions j 
differ from those for which specific tests were I 
made, compliance shall be determined by 
approved Interpolation or computation of 
the effects of changes In the specific varia
bles If such Interpolations or computations 
give results substantially equalling In ac
curacy the results of a direct test. 

40T.81 Airplane's certificate limitations, 
(a) No airplane shall be taken off at a weight 
which exceeds the take-off weight specified 
In the Airplane Flight Manual for the ele
vation of the airport and for the ambient 
temperature existing at the time of the take
off. (See SS4T.123 (a) (1) and 4T.743 (a).) 

(b) No airplane shall be taken oil at a 
weight such that, allowing for normal con
sumption of fuel and oil in flight to the air
port of destination, the weight on arrival 
will exceed the landing weight specified In 
the Airplane Flight Manual for the elevation 
of the airport of destination and for the 
ambient temperature anticipated there at 
the time of landing, (See§J4T.123 (a) (3) 
and 4T.743 (a).) 

(c) No airplane shall be taken off at a 
weight which exceeds the weight shown in 
the Airplane Flight Manual to correspond i 
with the minimum distance required for \ 
take-off on the runway to be used. The I 
take-off distance shall correspond with the ! 
elevation of the airport, the effective runway i 
gradient, and the ambient temperature and ! 
wind component existing at the time of take- ( 
off. (See 55 4T.123 (a) (3) and 4T.743 (a).) j 

(d) No airplane shall be operated outside I 
the operational limits specified In the Air- j 
plane Flight Manual. (See 6J 4T.123 (a) (4) 
and 4T.743 (a).) 

40T.82 Take-off obstacle clearance timi- ' 
tations. No airplane shall be taken off at a i 
weight In excess of that shown In the Air
plane Flight Manual to correspond with a ; 
take-off path which clears all obstacles either 
by at least a height equal to (3S + 0.01O) feet 
vertically, where D is the distance out along 
the intended flight path from the end of the 
runway in feet, or by at least 200 feet hori
zontally within the airport boundaries and i 
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by at least 300 feet horizontally after passing 
beyond the boundaries. In determining the 
allowable deviation of the flight path In order 
to avoid obstacles by at least the distances 
prescribed, it shall be assumed that the air
plane is not banked before reaching a height 
of CO feet as shown by the take-off path data 
In the Airplane Flight Manual, and that a 
maximum bank thereafter does not exceed 
15 degrees. The take-off path considered 
shall be for the elevation of the airport, the 
effective runway gradient, and for the am
bient temperature and wind component ex
isting at the time of take-off. (See §§ 4T.123 
(h) and 4T.743 (to).) 

40T.83 En route limitations.—(a) One 
engine mopcratiwe. No airplane shall be 
taken o3 at a weight In excess of that which, 
according to the one-englne-Lnopcratlve crt 
route net flight path data shown in the 
Airplane Flight Manual, will permit com
pliance with either subparagraph (1) or sub
paragraph (2) of this paragraph at all points 
along the route. The net flight path used 
shall bo for the ambient temperatures antici
pated along the route. (See 55 4T.123 (b) 
and 4T.743 (b).) 

(1) The slope of the net flight path shall 
be positive at an altitude of at least 1,000 
feet above all terrain and obstructions along 
the route within 5 miles on either side of 
the intended track. 

(2) The net flight path shall be such as 
to permit the airplane to continue flight 
from the cruising altitude to an alternate 
airport where a landing can be made In ac
cordance with the provisions of 5 40T.&4 (b), 
the net flight path clearing Vertically by at 
least 2,000 feet all terrain and obstructions 
along the route within 5 miles on either 
side of the Intended track. The provisions 
ol subdivisions (i) through (vli) of this 
subparagraph shall apply. 

(I) The engine shall be assumed to fall 
at the most critical point along the route. 

(II) The airplane shall be assumed to pass 
over the critical obstruction following en
gine failure at a point no closer to the critical 
obstruction than the nearest approved radio 
navigational fix, except that the Administra
tor may authorize a procedure established on 
a different basis where adequate operational 
safeguards are found to exist. 

(Hi) The net flight path shall have a posi
tive slope at 1,000 feet above the airport 
used as the alternate. 

(iv) An approved method shall be used to 
account for winds whfch would otherwise 
adversely affect the flight path. 

(v) Fuel Jettisoning shall be permitted If 
the Administrator finds that the operator has 
an adequate training program, proper in
structions are given to the flight crew, and 
all other precautions are taken to Insure a 
safe procedure. 

(vl) The alternate airport shall be speci
fied in the dispatch release and shall meet 
the prescribed weather minima. 

(vil) The consumption of fuel and oil 
after the, engine becomes inoperative shall 

be that -which. Is accounted for In the net 
flight path data shown In the Airplane Flight 
Manual. 

(b) Two engines inoperative. No airplane 
shall be flown along an Intended route except 
In compliance with either subparagraph (1) 
or subparagraph (2) of this paragraph. 

(1) No place along the intended track 
shall be more than 90 minutes away from an 
airport at which a landing can be made In 
accordance with the provisions of § 40T.84 
(b), assuming all engines to be operating at 
cruising power. 

(2! No airplane shall be taken off at s> 
weight in excess of that which, according 
to the two-englna-inoperatlve en route net 
flight path data shown in the Airplane Flight 
Manual, will permit the airplane to continue 
flight from the point where two engines are 
assumed to fail simultaneously to an airport 
where a landing can be made In accordance 
with the provisions of S40T.84 (b), the net 
flight path having a positive slope at an 
altitude of at least 1,000 feet above all ter
rain and obstructions along the route within 
5 miles on either side of the Intended track 
or at an altitude of 5,000 feet, whichever la 
higher. The net flight path considered shall 
be for the ambient temperatures anticipated 
along the route. The provisions ol sub
divisions (1) through (III) of this subpara
graph shall apply. (See 5S4T.123 (b) and 
4T.743 (b).) 

(l) The two engines shall be assumed to 
fall at the most critical point along the 
route. 

(il) If fuel Jettisoning is provided, the 
airplane's weight at the point where the 
two engines are assumed to fall shall be 
considered to be not less than that which 
would include sufficient fuel to proceed to 
the airport and to arrive there at an altitude 
of at least 1,000 feet directly over the landing 
area. 

(Ill) The consumption of fuel and oil 
alter the engines become Inoperative shall 
be that which is accounted for In the net 
flight path data shown In the Airplane Flight 
Manual. 

40T.84 Landing limitations—(a) Airport 
of destination. No airplane shall be taken off 
at a weight In excess of that which, In ac
cordance with the landing distances shown 
in the Airplane Flight Manual for the ele
vation of the airport of Intended destination 
and for the wind conditions anticipated there 
at the time of landing, would permit tho 
airplane to be brought to rest at the airport 
of intended destination within 60 percent of 
the effective length of the runway from a 
point 50 feet directly above the Intersection 
of the obstruction clearance plane and the 
runway. The weight of the airplane shall 
be assumed to be reduced by the weight of 
the fuel and oil expected to be consumed In 
flight to the airport of Intended destination. 
Compliance shall be shown with the condi
tions of subparagraphs (1) and (2) of this 
paragraph. (See 5S4T.123 (b) and 4T.743 
(b).l 
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(1) It shall be assumed that the airplane 
is landed on the most favorable runway and 
direction In still air. 

(2) It shall be assumed that the airplane 
is landed on the most suitable runway con
sidering the probable wind velocity and di
rection and taking due account of the ground 
handling characteristics of the airplane and 
of other conditions (1. e., landing aids, ter
rain, etc.). If full compliance with the 
provisions of this subparagraph Is not shown, 
the airplane may be taken off If an alternate 
airport Is designated which permits compli
ance with paragraph (b) of this section. 

<b) Alternate airport. No airport shall be 
designated as an alternate airport In a dis
patch release unless the airplane at the 
weight anticipated at the time or arrival at 
such airport can comply with the provisions 
of paragraph (a) of this section, provided 
that the airplane can be brought to rest 
within 70 percent of the effective length of 
the runway. 
[22 P. R. 5947, July 27, 1957; 22 F. R. 6274, 
Aurf. 6, 1B57J 

SR-4Z2A 

Contrary provisions of the Civil Air Regu
lations notwithstanding all turbine-powered 
transport category airplanes for which a type 
certificate is Issued after August 27, 1957, 
shall comply with Special Civil Air Regula
tion No. SR-422 or, alternatively, with the 
following provisions, except that those air
planes for which a type certificate is Issued 
after September 30, 1958, shall comply .with 
the following provisions: 

1. The provisions of Part 4b of the Civil 
Air Regulations, effective on the date of ap
plication for type certificate; and such of the 
provisions of all subsequent amendments to 
Part 4b, in effect prior to August 27, 1957, as 
the Administrator finds necessary to Insure 
that the level of safety of turbine-powered 
airplanes Is equivalent to that generally In
tended by Part 4b. 

2. In lieu of 55 4b.ll0 through 4b.l25, and 
4b.743 of Part 4b of the Civil Air Regulations, 
the following shall be applicable: 

PERFORMANCE 

4T.110 General, (a) The performance of 
the airplane shall be determined and sched
uled in accordance with, and shall meet the 
minima prescribed by. the provisions of 
S5 4T.110 through 4T.123. The performance 
limitations, information, and other data shall 
be given in accordance with 5 4T.743. 

(b) Unless otherwise specifically pre
scribed, the performance shall correspond 
with ambient atmospheric conditions and 
still air. Humidity shall be accounted for 
as specified In paragraph (c) of this section. 

(c) The performance as affected by engine 
power and/or thrust shall be based on a rela
tive humidity of 80 percent at and below 
standard temperatures and on 34 percent at 
and above standard temperatures plus 50* F. 
Between these two temperatures the relative 
humidity shall vary linearly. 

(d) The performance shall correspond 
with the propulsive thrust available under 
the particular ambient atmospheric condi
tions, the particular flight condition, and the 
relative humidity specified In paragraph (c) 
of thlB section. The available propulsive 
thrust shall correspond with engine power 
and/or thrust not exceeding the approved 
power and/or thrust less the lnstallational 
losses and less the power and/or equivalent 
thrust absorbed by the accessories and serv
ices appropriate to the particular ambient 
atmospheric conditions and the particular 
flight condition. 

4T.111 Airplane configuration, speed, 
power, and/or thrust; general, (a) The air
plane configuration (setting of wing and 
cowl flaps, air brakes, landing gear, propeller, 
etc.), denoted respectively as the take-oft, en 
route, approach, and landing configurations, 
shall be selected by the applicant except as 
otherwise prescribed. 

(b) It shall be acceptable to make the air
plane configurations variable with weight, 
altitude, and temperature, to an extent found 
by the Administrator to be compatible with 
operating procedures required in accordance 
with paragraph (c) of this section. 

(c) In determining the accelerate-stop 
distances, take-off flight paths, take-off dis
tances, and landing distances, changes In the 
airplane's configuration and speed, and In 
the power and/or thrust shall be In accord
ance with procedures established by the ap
plicant for the operation of the airplane In 
service, except as otherwise prescribed. In 
addition, procedures shall be established for 
the execution of balked landings and missed 
approaches associated with the conditions 
prescribed in I5 4T.119 and 4T.120 (d), re
spectively. All procedures shall comply with 
the provisions of subparagraphs (1) through 
(3) of this paragraph. 

(1) The Administrator shall find that t h e 
procedures can be consistently executed In 
service by crews of average skill, 

(2) The procedures shall not Involve meth
ods or the use of devices which have not been 
proven to be safe and reliable. 

(3) Allowance shall be made for such time 
delays In the execution of the procedures as 
may be reasonably expected to occur during 
service. 

4T.112 Stalling speeds, (a) The speed 
Vs shall denote the calibrated stalling speed, 
or the minimum steady flight speed at which 
the airplane Is controllable, in knots, with: 

(1) Zero thrust at the stalling speed, or 
engines idling and throttles closed If It Is 
shown that the resultant thrust has no ap
preciable effect on the stalling speed; 

(2) If applicable, propeller pitch controls 
in the position necessary for compliance with 
subparagraph (1) of this paragraph; the air
plane In all other respects (flaps, landing 
gear, etc.) in the particular configuration 
corresponding with that in connection with 
which V, is being used; 

(3) The weight of the airplane equal to 
the weight in connection with which V, is 
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being used to determine compliance with a 
particular requirement; 

(4) The center of gravity in the most un
favorable position within the allowable 
range. 

(b) The stall speed defined in this section 
shall be the minimum speed obtained In 
flight tests conducted In accordance with the 
procedure of subparagraphs (1) and (2) of 
this paragraph. 

(1) With the airplane trimmed for straight 
flight at a speed of 1.4 V, and from a speed 
sufficiently above the stalling speed to Insure 
steady conditions, the elevator control shall 
be applied at a rate such that the airplane 
speed reduction does not exceed one knot per 
second. 

(2) During the test prescribed In subpara
graph (1) of this paragraph, the flight char
acteristics provisions of S 4b.l60 of Part 4b 
of the Civil Air Regulations shall be complied 
with. 

4T.113 Take-off; general, (a) The take
off data in 55 4T.114 through 4T.117 shall be 
determined under the conditions of subpara
graphs (1) and (2) of this paragraph. 

(1) At all weights, altitudes, and ambient 
temperatures within the operational limits 
established by the applicant for the airplane. 

(2) In the configuration for take-ofT (see 
S 4T.111). 

(b) Take-off data shall be based on a 
smooth, dry, hard-surfaced runway and shall 
be determined In such a manner that repro
duction of the performance does not require 
exceptional skill or alertness on the part of 
the pilot. In the ease of seaplanes or float 
planes, the take-off surface shall be smooth 
water, while for skiplanes it shall be smooth 
dry snow. In addition, the take-off data 
shall be corrected In accordance with sub
paragraphs (1) and (2) of this paragraph for 
wind and for runway gradients within the 
operational limits established by the appli
cant for the airplane. 

(1) Not more than 50 percent of nominal 
wind components along the take-off path 
opposite to the direction of take-off, and not 
less than 150 percent of nominal wind com
ponents along the take-off path in the direc
tion of take-off. 

(2) Effective runway gradients. 
4T.114 Take-off speeds, (a) The crltlcal-

englne-failure speed V], in terms of calibrated 
sir speed, shall be selected by the applicant, 
but shall not be less than the minimum 
speed at which controllability by primary 
aerodynamic controls alone is demonstrated 
during the take-off run to be adequate to 
permit proceeding safely with the take-off 
using average piloting skill, when the critical 
engine is suddenly made Inoperative. 

(b) The take-off safety speed Tj, in terms 
of calibrated air speed, shall be selected by 
the applicant so as to permit the gradient of 
climb required in 5 4T.120 (a) and (b), but 
It shall not be lees than: 

(1) 1.2 Vj for two-engine propeller-driven 
airplanes and for airplanes without propellers 

which have no provisions for obtaining a 
significant reduction In the one-englne-
lnoperative power-on stalling speed; 

(2) 1.16 V, for propeller-driven airplanes 
having more than two engines and for air
planes without propellers which have provi
sions for obtaining a significant reduction in 
the one-englne-inoperatlve power-on stall
ing speed; 

(3) 1.10 times the minimum control speed 
VMC> established In accordance with 5 4b.l33 
of Part 4b of the Civil Air Regulations; 

(4) The rotation speed VR plus the incre
ment In speed attained In compliance with 
5 4T.116 (e). 

(c) The minimum rotation speed VR, in 
terms of calibrated air speed, shall be selected 
by the applicant, except that It shall not be 
less than: 

(1) The Epeed Vx; 
(2) A speed equal to 95 percent of the 

hlgheet speed obtained in compliance with 
subparagraph (1) or (2), whichever Is ap
plicable, and with subparagraph (3) of para
graph (b) of this section; 

(3) A speed which permits the attainment 
of the speed V3 prior to reaching a height of 
35 feet above the take-off surface as deter
mined in accordance with 5 4T.116 (e); 

(4) A speed equal to 110 percent of the 
minimum speed above which the airplane, 
with all engines operating, can be made to 
lift off the ground and to continue the take
off without displaying any hazardous charac
teristics. 

4T.115 Accelerate-stop distance, (a) The 
accelerate-stop distance shall be the sum of 
the following: 

(1) The distance required to accelerate the 
airplane from a standing start to the speed 
V» 

(2) Assuming the critical engine to fall at 
the speed VU the distance required to bring 
the airplane to a full stop from the point 
corresponding with the speed VV 

(b) In addition to, or in lieu of, wheel 
brakes, the use of other braking means shall 
be acceptable In determining the accelerate-
stop distance, provided that such braking 
means 6hall have been proven to be safe and 
reliable, that the manner of their employ
ment is such that consistent results can be 
expected in service, and that exceptional skill 
Is not required to Control the airplane. 

(c) The landing gear shall remain ex
tended throughout the accelerate-stop dis
tance. 

4T.116 Take-off path. The take-off path 
shall be considered to extend from the stand
ing start to a point in the take-off where a 
height of 1,500 feet above the take-off surface 
is reached or to a point in the take-off where 
the transition from the take-off to the en 
route configuration Is completed and a speed 
is reached at which compliance with 5 4T.120 
(c) Is shown, whichever point Is at a higher 
altitude. The conditions of paragraphs (a) 
through (i) of this section shall apply in 
determining the take-off path. 

259 



Part 4b Title 14—Aeronautics and Space 

(a) The take-off path shall be based upon 
procedures prescribed In accordance with 
14T.111 lc). 

(b) The airplane shall be accelerated on 
the ground to the speed Vi at which point 
the critical engine shall be made Inoperative 
and shall remain Inoperative during the re
mainder ot the take-off, Subsequent to at
taining speed V], the airplane shall be 
accelerated to speed V 2 during which time it 
shall be permissible to Initiate raising the 
nose gear on the ground at a speed not less 
than the rotation speed VR. 

(c) Landing gear retraction shall not be 
Initiated until the airplane becomes alrborae. 

(d) The slope of. the alrborae portion of 
the take-off path shall be positive at all 
points. 

(e) The airplane shall attain the speed V, 
prior to reaching a height of 35 feet above 
the take-off surface and shall continue at a 
speed as close as practical to, but not less 
than, V, untfl a height of 400 feet above the 
take-off surface is reached. 

(I) Except for gear retraction and propel
ler feathering, the airplane configuration 
shall not be changed before reaching a height 
of 400 feet above the take-off surface. 

(g) At all points along the ta£e-off path 
starting at the poin. where the airplane first 
reaches a height of 400 feet above the take
off surface, the available gradient of climb 
shall not be less than 1.2 percent for two-
engine airplanes and 1.1 percent tor lour-
engine airplanes. / 

(h) The take-off path shall be determined 
either by a continuous demonstrated take
off, or alternatively, by synthesizing from™ 
segments the complete take-off path. 

(i) If the take-off path Is determined by 
the segmental method, the provisions of sub
paragraphs (1) through (4) of this paragraph 
shall be specifically applicable, 

(1) The segments of a segmental take-off 
path shall be clearly defined and shall be 
related to the distinct changes in the con
figuration of the airplane, In power and/or 
thrust, and In speed. 

(2) The weight of the airplttne, the con
figuration, and the power and/or thrust shall 
be constant throughout each segment and 
shall correspond with the most critical con
dition prevailing In the particular segment. 

(3) The segmental flignt path shall be 
based on the airplane's performance without 
ground effect. 

(4) Segmental take-off path data shall be 
cheeked by continuous demonstrated take-
offs to insure that the segmental path Is 
conservative relative to the continuous path. 

4T.H7 Take-off distance and take-off 
Tun—(a) Take-off distance. The take-off 
distance shall be the greater of the distances 
established In accordance with subpara
graphs (1) and (2) of this paragraph. 

(1) The horizontal distance along the 
take-off path from the start of the take-off 
to the point where the afrplane attains a 
height of 85 feet above the take-off surface, 
as determined In accordance with 9 4T.118. 

(2) A distance equal to 116 percent of the 
horizontal distance along the take-off path, 
with all engines operating, from the start of 
the take-off to the point where the airplane 
attains a height of 35 feet above the take-off 
surface, as determined by a procedure con
sistent with that established In accordance 
with 5 4T.116. 

(b) Take-off run. If the take-off distance 
Is intended to Include a clearway (see item 
5 of this regulation), the take-off run shall 
be determined and shall be the greater of the 
distances established in accordance with sub
paragraphs (1) and (2) of this paragraph. 

(1) The horizontal distance along the 
taKe-off path from the start of the take-off 
to a point equidistant between the point 
where the airplane first becomes airborne and 
the point where It attains a height of 36 
feet above the take-off surface, as determined 
in accordance with S 4T.116. 

(2) A distance equal to 115 percent of the 
horizontal distance along the take-off path, 
with all engines operating, from the start 
of the take-off to a point equidistant between 
the point where the airplane first becomes 
airborne and the point where it attains a 
height of 35 feet above the take-off surface, 
as determined by a procedure consistent with 
that established In accordance with | 4T.116. 

4T.117a Take-off flight path, (a) The 
take-off flight path shall be considered to 
begin at a height of 35 feet above the take
off surface at the end of the take-off distance 
as determined in accordance with § 4T.117 
(a). 

(b) The net take-off flight path data shall 
be determined in such a manner that they 
represent the airplane's actual take-off flight 
paths, determined In accordance with para
graph (a) of this section, diminished by a 
gradient of climb equal to 1.0 percent. 

4T.118 Climb; general. Compliance shall 
be shown with the climb requirements of 
18 4T.119 and 4T.120 at all weights, altitudes, 
and ambient temperatures, within the opera
tional limits established by the applicant for 
the airplane. The airplane's center of gravity 
shall be. in the most unfavorable position 
corresponding with the applicable configura
tion. 

4T.119 AU-engine-operating landing 
climb. In the landing configuration tbe 
steady gradient of climb shall not be less 
than 3.2 percent, with: 

(a) All engines operating at the power 
and/or thrust which is available 8 seconds 
after Initiation of movement of the power 
and/or thrust controls from the minimum 
flight idle to the take-off position; 

(b) A climb speed not in excess of 1.3 V,. 
4T.120 One-engine-inoperative clijnb— 

(a) Take-off; landing gear eitetvderl. In the 
take-off configuration existing at the point of 
the flight path where the airplane first be
comes airborne, la accordance with i 4T.116 
but without ground effect, the steady gra
dient 01 climb shall be positive for two-engine 
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airplanes and shall not be less than 0.6 per
cent for four-engine airplanes, with: 

(1) The critical engine inoperative, the 
remaining engine (s) operating at the avail
able take-off power and/or thrust existing In 
accordance with 5 4T.11" at tlie time retrac
tion of the airplane's landing gear is initiated, 
unless subsequently a more critical power 
operating condition exists along the flight 
path prior to the point where the landing 
gear Is fully retracted; 

(2) The weight equal to the airplane's 
weight existing in accordance with 5 4T.116 at 
the time retraction of the airplane's landing 
gear Is initiated; 

(3) The speed equal to the speed V2. 
(b) Take-off; landing gear retracted. In 

the take-off configuration existing at the 
point of the flight path where the airplane's 
landing gear Is fully retracted. In accord
ance with 5 4T.H6 but without ground effect, 
the steady gradient of climb shall not be 
less than 2.5 percent for two-engine air
planes and not less than 3.0 percent lor four-
engine airplanes, with: 

(1) The critical engine inoperative, the 
remaining engine (a) operating at the avail
able take-off power and/or thrust existing in 
accordance with 8 4T.116 at the time the 
landing gear is fully retracted, unless subse
quently a more critical power operating con
dition exists along the flight path prior to the 
point where a height of 400 feet above the 
take-off surface Is reached; 

(2) The weight equal to the airplane's 
weight existing in accordance with § 4T.110 
at the time the airplane's landing gear is fully 
retracted; 

(3) The speed equal to the speed V,. 
(c) Final take-off. In the en route can-

figuration, the steady gradient of climb shall 
not be less than 1.2 percent for two-engine 
airplanes and not less than 1,7 percent for 
four-engine airplanes, at the end of the take
off path as determined by 5 4T.116, with: 

(1) The critical engine Inoperative, the 
remaining engine(s) operating at the avail
able maximum continuous power and/or 
thrust; 

(2) The weight equal to the airplane's 
weight existing in accordance with I 4T.116 
at the end of the take-off path; 

(3) The speed equal to not less than 
1.25 V,. 

(d) Approach.. In the approach config
uration such that the corresponding V, for 
this configuration does not exceed 110 per
cent of the V, corresponding with the related 
landing configuration, the steady gradient of 
climb shall not be less than 2.2 percent for 
two-engine airplanes and not less than 2.7 
percent for four-engine airplanes with: 

(1) The critical engine inoperative, the 
remaining erjglne(s) operating at the avail
able take-off power and/or thrust; 

(2) The weight equal to the maximum 
landing weight; 

(3) A climb speed established by tbe ap
plicant in connection with normal landing 

procedures, except that It shall not exceed 
1.5 Vs (see 5 4T.I11 (c)) . 

4T.121 En route flight paths. With the 
airplane in the en route configuration, the 
flight paths prescribed in paragraphs (a) and 
(b) of this section shall be determined at all 
weights, altitudes, and ambient temperatures 
within the limits established by the applicant 
for the airplane. 

(a) One engine inoperative. The one-
engine-inoperative net flight path data shall 
be determined In such a manner that they 
represent the airplane's actual climb per
formance diminished by a gradient of climb 
equal to 1.1 percent for two-engine airplanes 
and 1.6 percent for four-engine airplanes. It 
shall be acceptable to include in these data 
the variation of the airplane's weight along 
the flight path to take Into account the 
progressive consumption of luel and oil by 
the operating engine(s). 

(b) Two engines inoperative. For air
planes with four engines, the two-englne-
Inoperatlve net flight path data shall be 
determined in such a manner that they rep
resent the airplane's actual climb perform
ance diminished by a gradient of climb equal 
to 0.5 percent. It shall be acceptable to 
include in these data the variation of the 
airplane's weight along the flight path to 
take into account the progressive consump
tion of fuel and oil by the operating engines. 

(c) Conditions. In determining the flight 
paths prescribed in paragraphs (a) and (b) 
of this section, the conditions of subpara
graphs (1) through (4) of this paragraph 
shall apply. 

(1) The airplane's center of gravity shall 
be In the most unfavorable position. 

(2) The critical englne(s) shall be Inop
erative, the remaining engine (s) operating at 
the available maximum continuous power 
and/or thrust. 

(3) Means for controlling the engine cool
ing air supply shall be in the position which, 
provides adequate cooling In the hot-day 
condition. 

(4) The speed shall be selected by tho 
applicant. 
• 4T.122 Landing distance. The landing 
distance shall be the horizontal distance 
required to land and to come to a complete 
stop (to a speed of approximately 3 knots In 
the case of seaplanes'or float planes) from sv 
point at a height of 50 feet above the land
ing surface. Landing distances shall be de
termined for standard temperatures at all 
weights, altitudes, and winds within the 
operational limits established by the appli
cant for the airplane. The conditions of 
paragraphs (a) through (g) of this section 
shall apply. 

(a) The airplane shall be In the landing 
configuration. During the landing, changes 
In the airplane's configuration, in power 
and/or thrust, and in speed shall be In ac
cordance with procedures established by the 
applicant for the operation of the airplane 
In service. The procedures shall comply 
with the provisions of 8 4T.111 (c). 
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(b) The landing shall be preceded by a 
steady gliding approach down to the 60-foot 
height with a calibrated air speed of not less 
than 1.3 V,. 

(c) The landing distance shall be based 
on a smooth, dry, hard-surfaced runway, and 
shall be determined in such a manner that 
reproduction does not require exceptional 
skill or alertness on the part of the pilot. 
In the case of seaplanes or float planes, the 
landing surface shall be smooth water, while 
for sklplanes it shall be smooth dry snow. 
During landing, the airplane shall not exhibit 
excessive vertical acceleration, a tendency 
to bounce, nose over, ground loop, porpoise, 
or water loop. 

(d) The landing distance shall be cor
rected for not more than 50 percent of 
nominal wind components along the land
ing path opposite to the direction of land
ing and not less than 150 percent of nominal 
wind components along the landing path in 
the direction of landing. 

(e) During landing, the operating pres
sures on the wheel braking Byatem shall not 
be in excess of those approved by the manu
facturer of the brakes, and the wheel brakes 
shall not be used in such a manner as to pro
duce excessive wear of brakes and tires. ' 

(f) In addition to, or In lieu of. wheel 
brakes, the use of other braking means shall 
be acceptable In determining the lending dis
tance, provided such braking means shall 
have been proven to be safe and reliable, that • 
the manner of their employment Is such that 
consistent results can be expected in service, 
and that exceptional skill is not required to 
control the airplane. 

(g) If the characteristics of a device (e. g., 
the propellers) dependent upon the opera
tion of any of the engines noticeably Increase 
the landing distance when the landing is 
made with the engine inoperative, the land
ing distance shall be determined with the 
critical engine inoperative unless the Ad
ministrator finds that the use of compensat
ing means will result in a landing distance 
not greater than that attained with all 
engines operating. 

4T.123 Limitations and information—(a) 
Limitations, The performance limitations on 
the operation of the airplane shall be estab
lished In accordance with subparagraphs (1) 
through (4) of this paragraph. (See also 
! 4T.743.) 

(1) Take-off weights. The maximum take
off weights shall be established at which 
compliance is shown with the generally ap
plicable provisions of this regulation and 
with the take-off climb provisions prescribed 
in (4T.120 (a), (b), and (c) for altitudes 
and ambient temperatures within the opera
tional limits of the airplane (see subpara
graph (4) of this paragraph). 

(2) Landing weights. The maximum land
ing weights shall be established at which 
compliance is shown with the generally 
applicable provisions of this regulation and 
with the landing and take-off climb provi
sions prescribed In 55 4T.119 and 4T.120 for 

altitudes and ambient temperatures within 
the operational limits of the airplane (see 
subparagraph (4) of this paragraph). 

(3) Accelerate-stop distance, take-off dis
tance, and take-off run. The minimum dis
tances required for take-off shall be estab
lished at which compliance is shown with the 
generally applicable provisions of this regu
lation and with S5 4T.116 and 4T.117 (a), 
and with 4T.117 (b) if the take-off distance 
is Intended to Include a clearway, for weights, 
altitudes, temperatures, wind components, 
and runway gradients, within the operational 
limits of the airplane (see subparagraph (4) 
of this paragraph). 

(4) Operational limits. The operational 
limits of the airplane shall be established by 
the applicant for all variable factors re
quired In showing compliance with this regu
lation (weight, altitude, temperature, etc.). 
(See 55 4T.U3 (a) (1) and (b), 4T.118, 
4T.121, and 4T.122.) 

(b) Information. The performance infor
mation on the operation of the airplane shall 
be scheduled In compliance with the gen
erally applicable provisions of this regulation 
and with }§ 4T.U7a (b), 4T.121, and 4T.122 
for weights, altitudes, temperatures, wind 
components, and runway gradients, as these 
may be applicable, within the operational 
limits of the airplane (see subparagraph (a) 
(4) of this section). In addition, the per
formance information specified In subpara
graphs (1) through (3) of this paragraph 
shall be determined by extrapolation and 
scheduled for the ranges of weights between 
the maximum landing and maximum take-off 
weights established in accordance with sub
paragraphs (a) (1) and (a) (2) of this sec
tion. (See also § 4T.743.) 
(1) Climb in the landing configuration 

(see 5 4T.I19); 
(2) Climb in the approach configuration 

(see § 4T.120 (d)); 
(3) Landing distance (see S4T.122). 

AIRPLANE PLIGHT MANUAL 

4T.743 Performance limitations, infor
mation, and other data—(a) Limitations. 
The airplane's performance limitations shall 
be given in accordance with % 4T.123 (a). 

(b) Information. The performance In
formation prescribed In 8 4T.123 (b) for the 
application of the operating rules of this 
regulation shall be given together with de
scriptions of the conditions, air speeds, etc., 
under which the data were determined. 

(c) Procedures. Procedures established in 
accordance with § 4T.111 (c) shall be given 
to the extent such procedures are related to 
the limitations and information set forth 
In accordance with paragraphs (a) and (b) 
of this section. Such procedures, in the 
form of guidance material, shall be Included 
with the relevant limitations or information, 
as applicable. 

(d) Miscellaneous. An explanation shall 
be given of significant or unsual flight or 
ground handling characteristics of the air
plane. 
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3. In lieu of §§ 40.70 through 40.78, 41.27 
through 41.36 (d), and 42.70 through 42.83, 
of Parts 40, 41, and 42 of the Civil Air Reg
ulations, respectively, the following shall be 
applicable: 

OPERATING RULES 

40T.80 Transport category airplane oper
ating limitations, (a) In operating any 
passenger-carrying transport category air
plane certificated in accordance with the 
performance requirements of this regulation, 
the provisions of § 5 40T.80 through 40T.84 
shall be complied with, unless deviations 
(herefrom are specifically authorized by the 
Administrator on the ground that the spe
cial circumstances of a particular case make 
a literal observance of the requirements un
necessary for safety. 

(b) The performance data In the Airplane 
Flight Manual shall be applied in determin
ing compliance with the provisions of 
5 % 40T.81 through 40T.84. Where conditions 
differ from those for which specific tests 
were made, compliance shall be determined 
by approved interpolation or computation of 
the effects of changes in the specific variables 
if such interpolations or computations give 
results substantially equalling In accuracy 
the results of a direct test. 

40T.81 Airplane's certificate limitations. 
(a) No airplane shall be taken off at a weight 
which exceeds the take-off weight specified 
in the Airplane Flight Manual for the eleva
tion of the airport and for the ambient 
temperature existing at the time of the take
off. (See 55 4T.123 (a) (1) and 4T.743 (a).) 

(b) No airplane shall be taken off at a 
weight such that, allowing for normal con
sumption of fuel and oil In flight to the air
port of destination and to the alternate air
ports, the weight on arrival will exceed the 
landing weight specified In the Airplane 
Flight Manual for the elevation of each of 
the airports Involved and for the ambient 
temperatures anticipated at the time of 
landing, (See §§ 4T.123 (a) (2) and 4T.743 
<a>.) 

(c) No airplane shall be taken off at a 
weight which exceeds the weight shown In 
the Airplane Flight Manual to correspond 
with the minimum distances required for 
take-off. These distances shall correspond 
with the elevation of the airport, the runway 
to be used, the effective runway gradient, and 
the ambient temperature and wind com
ponent existing at the time of take-off. (See 
55 4T.123 (a) (3) and 4T.743 (a).) If the 
take-off distance Includes a clearway as de
fined in Item 5 of this regulation, the take
off distance shall not include a clearway 
distance greater than one-half of the take-off 
run. 

(d) No airplane shall be operated outside 
the operational limits specified in the Air
plane Flight Manual. (See 55 4T.123 (a) 
(4) and 4T.743 (a).) 

40T.82 Take-off obstacle clearance limita
tions. No airplane shall be taken off at a 
weight In excess of that shown In the Air
plane Flight Manual to correspond with a 

net take-off flight path which clears all ob
stacles either by at least a height of 35 feet 
vertically or by at least 200 feet horizontally 
within the airport boundaries and by at 
least 300 feet horizontally after passing be
yond the boundaries. In determining the 
allowable deviation of the flight path in 
order to avoid obstacles by at least the dis
tances prescribed, it shall be assumed that 
the airplane Is not banked before reaching 
a height of 50 feet as shown by the take-off 
path data In the Airplane Flight Manual, 
and that a maximum bank thereafter does 
not exceed 15 degrees. The take-off path 
considered shall be for the elevation of the 
airport, the effective runway gradient, and 
for the ambient temperature and wind com
ponent existing at the time of take-off. (See 
B4T.123 (b) and 4T.743 (b).) 

40T.83 En route limitations—(a) One 
engine inoperative. No airplane shall be 
taken off at a weight in excess of that which, 
according to the one-englne-inoperatlve en 
route net flight path data shown in the 
Airplane Flight Manual, will permit com
pliance with either subparagraph (1) or sub
paragraph (2) of this paragraph at ail points 
along the route. The net flight path used 
shall be for the ambient temperatures antici
pated along the route. (See §§ 4T.123 (b) 
and 4T.743 (b),) 

(1) The slope of the net flight path shall 
be positive at an altitude of at least 1,000 
feet above all terrain and obstructions along 
the route within 5 miles on either side of the 
intended track. 

(2) The net flight path shall be such as to 
permit the airplane to continue flight from 
the cruising altitude to an alternate airport 
where a landing can be made in accordance 
with the provisions of 5 40T.84 (b), the net 
flight path clearing vertically by at least 
2,000 feet all terrain and obstructions along 
the route within 6 miles on either side of the 
Intended track. The provisions of subdivi
sions (1) through (vii) of this subparagraph 
shall apply. 

(I) The engine shall bo assumed to fall at 
the most critical point along the route. 

(II) The airplane shall be assumed to pass 
over the critical obstruction following engine 
failure at a point no closer to the critical 
obstruction than the nearest approved radio 
navigational fix, except that the Adminis
trator may authorize a procedure established 
on a different basis where adequate opera
tional safeguards are found to exist. 

(ill) The net flight path shall have a posi
tive slope at 1,500 feet above the airport used 
as the alternate. 

(Iv) An approved method shall be used to 
account for winds which would otherwise ad
versely affect the flight path. 

(v) Fuel Jettisoning shall be permitted If 
the Administrator finds that the operator 
has an adequate training program, proper 
instructions are given to the flight crew, and 
all other precautions are taken to Insure a 
safe procedure. 
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(vi) The alternate airport shall be speci
fied In the dispatch release and shall meet 
the prescribed weather minima. 

(vi!) The consumption of fuel and oil 
alter the engine becomes Inoperative shall 
be that which is accounted for In the net 
flight path data shown in the Airplane Flight 
Manual. 

(b) Two engines inoperative. No airplane 
shall be flown along an intended route except 
in compliance with either subparagraph (1) 
or subparagraph (2) of this paragraph. 

(1) No place along the intended track 
Bhall be more than 90 minutes away from an 
airport at which a landing can be made In 
accordance with the provisions of 5 40T.S4 
(b), assuming all engines to be operating at 
cruising power. 

(2) No airplane shall be taken off at a 
weight In excess of that which, according to 
the two-englne-inoperatlve en route net 
Eight path data shown In the Airplane Flight 
Manual, will permit the airplane to continue 
flight from the point where two engines are 
assumed to fall simultaneously to an airport 
where a landing can be made m accordance 
with the provisions of {40T.84 (b) , the net 
flight path having a positive slope at an 
altitude of at least 1,000 feet above all terrain 
and obstructions along the route within 6 
miles on either side of the Intended track 
or at an altitude of 2,000 feet, whichever Is 
higher. The net flight path considered shall 
toe for the ambient temperatures anticipated 
along the route. The provisions of subdi
visions (i) through (111) of this subpara
graph shall apply. (See J5 4T.123 (b) and 
4T.743 (b).) 

(i)The two engines 6hall be assumed to 
fall at the most critical point along the route. 

(II) The airplane's weight at the point 
where the two engines are assumed to fall 
shall be considered to be not less than that 
which would Include sufficient fuel to proceed 
to the airport and to arrive there at an alti
tude of at least 1.500 feet directly over the 
landing area and thereafter to fly for 15 
minutes at cruise power and/or thrust. 

(III) The consumption of fuel and oil after 
the engines become inoperative shall be that 
which is accounted for In the net flight path 
data shown in the Airplane Flight Manual. 

40T.84 Landing imitations—(a) Airport 
of destination. No airplane shall be taken 
off at a weight in excess of that which. In 
accordance with the landing distances shown 
in the Airplane Flight Manual for the ele
vation of the airport of intended destination 
and for the wind condition* anticipated 
there at the time of landing, would permit 
the airplane to be brought to rest at the 
airport of Intended destination within «0 
percent of the effective length of the runway 
from a point 50 feet directly above the later-
section of the obstruction clearance piano 
and the runway. The weight of the airplane 
shall be'assumed to be reduced by the weight 
of the fuel and oil expected to be consumed 
In flight to the airport of Intended destina
tion. Compliance shall be shown with the 

conditions of subparagraphs (1) and (2) of 
this paragraph. (See H 4T.123 (b) and 
4T.743 (b).) 

(1) It shall be assumed that the airplane 
Is landed on the most lavorable runway and 
direction in still air. 

.(2) It shall be assumed that the airplane 
Is landed on the most suitable runway con
sidering the probable wind velocity and di
rection and taking due account of the 
ground handling characteristics of the air
plane and of other conditions (i. e„ landing 
aids, terrain, etc.). If full compliance with 
the provisions of this subparagraph is not 
shown, the airplane may be taken off if an 
alternate airport is designated which permits 
compliance with paragraph (b) of this 
section. 

(b) Alternate airport. No airport shall 
be designated as an alternate airport in a 
dispatch release unless the airplane at the 
weight anticipated at the time of arrival 
at such airport can comply with the provi
sions of paragraph (a) of this section, pro
vided that the airplane can be brought to 
rest within 70 percent of the effective length 
of the runway. 

4. [Deleted] (See 5 91.37 [New] of this 
chapter.) 

5. The following definitions shall apply: 
D E F t N l T I O N S 

Clearway. A clearway Is an area beyond 
the airport runway not less than 300 feet on 
either side of the extended center line of 
the runway, at an elevation no higher than 
the elevation at the. end of the runway, clear 
of all fixed obstacles, and under the control 
of the airport authorities. 
[23 F. B. 5160, July 8, 1958: 33 F. R. 6378, 
July 16, 1958, as amended by Doc. No. 1580, 
Amdt, 1-1, 28 F.R. 6703, June 29, 1963] 

SB-422B 
Contrary provisions of the Civil Air Reg

ulations notwithstanding, all turbine-pow
ered transport category airplanes for which 
a type certificate Is issued after August 29, 
1959, shall comply with all of the following 
requirements, except that, turbopropeller-
powered airplanes previously type certifi
cated with the same number of reciprocating 
engines need only comply with the perform
ance requirements of paragraph 2. Appli
cants for a type certificate for a turbine-
powered transport category airplane may 
elect and are authorized to meet the require
ments of this Special Civil Air Regulation 
prior to August 29, 1959, In which case how
ever, all of the following provisions must be 
complied with. 

1. The provisions of Part 4b of the Civil 
Air Regulations, effective on the date of ap
plication for type certificate; and such of the 
provisions of all subsequent amendments to 
Part 4b, In effect prior to August 27, 1957, 
as the Administrator finds necessary to en
sure that the level of safety of turbine-
powered airplanes Is equivalent to that gen
erally Intended by Part 4b. 
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2. In lieu of 5 5 4b,110 through 4b.l25, 
4b.iy3, and 4b-743 Of Part 4b of the Civil Alr 
Regulations, the following shall bo appli
cable: 

PERFORMANCE 

4T.110 General, (a) The performance of 
ttie airplane shall be determined and scheu-
uletl in accordance with, and shall meet the 
minima prescribed by, the provisions of 
55 4T.110 through 4T.123, The performance 
limitations, information, and other data shall 
be given in accordance with § 4T.743. 

(D) Unless otherwise specifically pre
scribed, the performance shall correspond 
with ambient atmospheric conditions and 
still air. Humidity shall be accounted for as 
specified in paragraph, (c) of this section. 

(c) The performance as affected by engine 
power and/or thrust shall be based on a rela
tive humidity of 80 percent at and below 
standard temperatures and on 34 percent at 
and above standard temperatures plus 50° F. 
Between tTsese two temperatures the relative 
humidity shall vary linearly. 

(d) The performance shall correspond 
with tho propulsive thrust available under 
the particular ambient atmospheric condi
tions, the particular flight condition, and the 
relative humidity specified in paragraph (c) 
of this section.. The available propulsive 
thrust shall correspond with engine power 
and/or thrust not exceeding the approved 
power and/or thrust less the installational 
losses and less the power and/or equivalent 
thrust absorbed by the accessories and serv
ices appropriate to the particular ambient 
atmospheric conditions and the particular 
flight condition. 

4T .n i Airplane configuration, speed, 
power, and/or thrust; general, (a) The air
plane configuration (setting of wing and 
cowl flaps, air brakes, landing gear, propel
ler, etc.), denoted respectively as the takeoff, 
en route, approach, and landing configura
tions, shall be selected by the applicant 
except as otherwise prescribed. 

(b) It shall be acceptable to make the 
nlrplune configurations variable with weight, 
altitude, and temperature, to an extent 
found by the Administrator to be compatible 
with operating procedures required in ac
cordance with paragraph (c) of this section. 

(c) In determining the accelerate-stop 
distances, takeoff flight paths, takeoff dis
tances, and landing distances, changes in 
the airplane's configuration and speed, and 
in the power and/or thrust shall be in ac
cordance with procedures established by the 
applicant for the operation ol the airplane 
In service, except as otherwise prescribed. 
In addition, procedures shall be established 
for the execution of balked landings and 
missed approaches associated with the con
ditions prescribed in 55 4T.119 and 4T.I20(d), 
respectively. All procedures shall comply 
with the provisions of subparagraphs (1) 
through (3) of this paragraph, 

(1) The Administrator shall find that the 
procedures can be consistently executed in 
service by crews of average skill. 

(2) The procedures shall not involve meth
ods or the use of devices which have noi 
been proven to be safe and reliable. 

(3) Allowance shall be made for such time 
delays in the execution of the procedures as 
may be reasonably expected to occur during 
service. 

4T.112 Stalling and minimum control 
speeds, (a) The speed V, shall denote the 
calibrated stalling epeed, or the minimum 
steady flight speed at which the airplane Is 
controllable, in knots, with: 

(1) Zero thrust at the stalling speed, or 
engines idling and throttles closed If it la 
shown that the resultant thrust has no 
appreciable effect on the stalling speed; 

(2) n applicable, propeller pitch controls 
in the position necessary for compliance with 
subparagraph (1) of this paragraph; the 
airplane in all other respects (flaps, landing 
gear, etc.) in the particular configuration 
corresponding with that in connection with 
which Vi is being UseU; 

(3) The weight of the airplane equal to 
the weight In connection with which V, is 
being used to determine compliance with a 
particular requirement; 

(4) The center of gravity in the most un
favorable position within the allowable 
range. 

(b) The stall speed defined In this section 
shall be the minimum speed obtained In 
flight tests conducted In accordance with 
the procedure of subparagraphs (1) and ( 2 ) 
of this paragraph. 

(1) With the airplane trimmed for straight 
flight at a speed chosen by the applicant, 
but not less than 1,2 V, nor greater than 
1.4 V„ and from a speed sufficiently above 
the stalling speed to ensure steady condi
tions, the elevator control shall be applied 
at a rate such that the airplane speed reduc
tion does not exceed 1 knot per second. 

(2) During the test prescribed in subpara
graph (1) of this paragraph, the flight char
acteristics provisions of § 4b.l80 of Part 4b 
of the Civil Air Regulations shall be compiled 
with. 

(c) The minimum control speed VMC, in 
terms of calibrated air speed, shall be deter
mined under the conditions specified in this 
paragraph so that, when the critical engine 
la suddenly made inoperative at that speed, 
it is possible to recover control of the air
plane with the engine still inoperative and 
to maintain it in straight flight at that speed, 
either with zero yaw or, at the option of the 
applicant, with an angle of bank not in 
excess of 5 degrees. VMA shall not exceed 
1.2 V e with: 

(1) Engines operating at the maximum, 
available takeoff thrust and/or power; 

(2) Maximum sea level takeoff weight or 
such lesser weight as might be necessary to 
demonstrate VMC; 

(3) The airplane in the most critical take
off configuration existing along the flight 
path after the airplane becomes airborne, 
except that the landing gear Is retracted; 

(4) The airplaue trimmed for takeoff; 
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(5) The airplane airborne and the ground 
effect negligible; 

(6) The center of gravity In the most un
favorable position; 

(d) In demonstrating the minimum speed 
specified In paragraph (c) of this section, 
the rudder force required to maintain con
trol shall not exceed 180 pounds and It shall 
not be necessary to reduce the power and/or 
thrust of the operative engine(s), 

(e) During recovery from the maneuver 
specified In paragraph (c) of this section, the 
airplane shall not assume any dangerous 
attitude, nor shall it require exceptional 
skill, strength, or alertness on the part of 
the pilot to prevent a change of heading 
in excess of 20 degrees before recovery is 
complete. 

4T.113 Takeoff; general, (a) The takeoff 
data In 55 4T.114 through 4T.117 shall be 
determined under the conditions of sub
paragraphs (1) and (2) of this paragraph. 

(1) At all weights, altitudes, and ambient 
temperatures, within the operational limits 
established by the applicant for the airplane. 

(2) In the configuration for takeoff (see 
§ 4T.111). 

(b) Takeoff data shall be based on a 
smooth, dry, hard-surfaced runway and shall 
be determined In such a manner that repro
duction of the performance does not require 
exceptional skill or alertness on the part of 
the pilot. In the case of seaplanes or float 
planes, the takeoff surface shall be smooth 
water, while for sklplane it shall be smooth, 
dry snow. In addition, the takeoff data shall 
include operational correction factors In ac
cordance with subparagraphs (1) and (2) of 
this paragraph for wind and for runway 
gradients, within the operational limits es
tablished by the applicant for the airplane. 

(1) Not more than 60 percent of nominal 
wind components along the takeoff path 
opposite to the direction of takeoff, and not 
less than 150 percent of nominal wind com
ponents along the takeoff path In the direc
tion of takeoff. 

(2) Effective runway gradients. 
4T.114 Takeoff speeds, (a) The crltlcal-

englne-failure speed V 1 ( In terms of cali
brated air speed, shall be selected by the 
applicant, but shall not be less than the 
minimum speed at which controllability by 
primary aerodynamic controls alone is dem
onstrated during the takeoff run to be ade
quate to permit proceeding safely with th< 
takeoff using average piloting skill, when the 
critical engine Is suddenly made Inoperative. 

(b) The minimum takeoff safety speed 
v i min- l n terms of calibrated air speed, shall 
not be less than; 

(1) 1.2 7, for two-engine and three-engine 
propeller-driven airplanes and for airplanes 
without propellers which have no provisions 
for obtaining a significant reduction. In the 
one-engine-inoperative power-on stalling 
speed; 

(2) 1.15 V, for propeller-driven airplanes 
having more than three engines and for air
planes without propellers which have provi

sions for obtaining a significant reduction 
In the one-englne-lnoperatlve power-on 
stalling speed; 

(3) 1.10 times the minimum control speed 

(c) The takeoff safety speed V2, In terms of 
calibrated air speed, shall be selected by the 
applicant so as to permit the gradient of 
climb required In }4T.120(b), but It shall 
not be less than: 

(1) The B p e e d V2 m l n ; 
(2) The rotation speed VR (see paragraph 

(e) of this section) plus the increment In 
speed attained prior to reaching a height of 
35 feet above the takeoff surface In com
pliance with 5 4T.116(e). 

(d) The minimum unstick speed VMV, In 
terms of calibrated air speed, shall be the 
speed at and above which the airplane can 
be made to lift off the ground and to con
tinue the takeoff without displaying any 
hazardous characteristics. VMV speeds shall 
be selected by the applicant for the all-
engines-operating and the one-englne-lnop
eratlve conditions. It shall be acceptable 
to establish the VMV s p e e d B from free air 
data: Provided, That these data are verified 
by ground takeoff tests. 

NOTE: In certain cases, ground takeoff teBts 
might involve some takeoffs at the VMI> 

speeds. 

(e) The rotation speed VR, in terms of 
calibrated air speed, shall be selected by the 
applicant in compliance with the conditions 
of subparagraphs (1) through (4) of this 
paragraph. 

(1) The VR speed "shall not be less than: 
(1) The speed V*!; 
(II) A speed equal to 105 percent of VMC; 
(III) A speed which permits the attain

ment of the speed 7 2 prior to reaching a 
height of 35 feet above the takeoff surface as 
determined in accordance with 5 4T.116(e); 

(lv) A speed which, If the airplane is 
rotated at Its maximum practicable rate, 
Tflll result in a lift-off speed VLOF (see para
graph (f) of this section) not less than 
110 percent of VMV In the all-englnes-oper-
ating condition nor less than 105 percent of 
Vflru In the one-engine-inoperative condition. 

(2) For any given set of conditions 
(weight, configuration, temperature, etc.), a 
single value of VR speed obtained In accord
ance with this paragraph shall be used In 
showing compliance with both the one-
engine-lnoperatlve and the all-englnes-oper-
ating takeoff provisions. 

(3) It shall be shown that the one-englne-
inoperatlve takeoff distance determined with 
a rotation speed 5 knots less than the VR 

speed established In accordance with sub
paragraphs (1) and (2) of this paragraph 
does not exceed the corresponding one-en
glne-lnoperatlve takeoff distance determined 
with the established VR speed. The deter
mination of the takeoff distances shall be 
In accordance with i 4T.117(a) (1). 

(4) It shall be demonstrated that reason
ably expected variations in service from the 
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takeoff procedures established by the appli
cant for the operation of the airplane (see 
§4T.l l l (c)) (e.g. over-rotation of the air
plane, out of trim conditions), will not result 
In unsafe flight characteristics nor In marked 
Increases in the scheduled takeoff distances 
established in accordance with 5 4T.117(a). 

(f) The lift-off speed VL0F, In terms of 
calibrated air speed, shall be the speed at 
which the airplane first becomes airborne. 

4T.115 Accelerate-stop distance, (a) 
The accelerate-stop distance shall be the sum 
of the following: 

(1) The distance required to accelerate 
the airplane from a standing start to the 
Bpeed Vi; 

(2) Assuming the critical engine to fall 
at the speed Vlt the distance required to 
bring the airplane to a full stop from the 
point corresponding with the speed Fj. 

(b) In addition to, or In lieu of, wheel 
brakes, the use of other braking means shall 
be acceptable In determining the accelerate-
stop distance, provided that such braking 
means shall have been proven to be safe and 
reliable, that the manner of their employ
ment Is such that consistent results can be 
expected In service, and that exceptional 
skill Is not required to control the airplane. 

(c) The landing gear shall remain ex
tended throughout the accelerate-stop dis
tance. 

(d) If the accelerate-stop distance Is in
tended to include a stopway with surface 
characteristics substantially different from 
those of a smooth hard-surfaced runway, the 
takeoff data shall Include operational cor
rection factors for the accelerate-stop dis
tance to account for the particular surface 
characteristics of the stopway and the varia
tions in such characteristics with seasonal 
weather conditions (i.e., temperature, rain, 
snow, ice, etc.), within the operational limits 
established by the applicant. 

4T.116 Takeoff path. The takeoff path 
shall be considered to extend from the stand
ing start to a point In the takeoff where a 
height of 1,500 feet above the takeoff surface 
Is reached or to a point In the takeoff where 
the transition from the takeoff to the en 
route configuration Is completed and a speed 
Is reached at which compliance with 5 4T.120 
(c) Is shown, whichever point Is at a higher 
altitude. The conditions of paragraphs (a) 
through (i) of this section shall apply in 
determining the takeoff path. 

(a) The takeoff path shall be based upon 
procedures prescribed In accordance with 
§4T. l l l (c ) . 

(b) The airplane shall be accelerated on 
the ground to the speed V"i at which p o l n * 
the critical engine shall be made Inoperative 
and shall remain Inoperative during the re
mainder of the takeoff. Subsequent to at
taining speed the airplane shall be 
accelerated to speed V 2 during which time It 
shall be permissible to initiate raising the 
nose gear off the ground at a speed not less 
than the rotation speed VR. 

(c) Landing gear retraction shall not be 

Initiated until the airplane becomes airborne. 
(d) The slope of the airborne portion of 

the takeoff path shall be positive at all points. 
(e) The airplane shall attain the speed V a 

prior to reaching a height of 35 feet above 
the takeoff surface and shall continue at a 
speed as close as practical to, but not less 
than, 7 2 until a height of 400 feet above the 
takeoff surface Is reached. 

(f) Except for gear retraction and pro
peller feathering, the airplane configuration 
shall not be changed before reaching a height 
of 400 feet above the takeoff surface. 

(g) At all points along the takeoff path 
starting at the point where the airplane first 
reaches a height of 400 feet above the takeoff 
surface, the available gradient of climb shall 
not be less than 1.2 percent for two-engine 
airplanes, 1,6 percent for three-engine air
planes, and 1.7 percent for four-engine air
planes. 

(h) The takeoff path shall be determined 
either by a continuous demonstrated takeoff, 
or alternatively, by synthesizing from seg
ments the complete takeoff path. 

(1) If the takeoff path Is determined hy 
the segmental method, the provisions of 
subparagraphs (1) through (4) of this para
graph shall be specifically applicable. 

(1) The segments of a segmental takeoff 
path shall be clearly defined and shall be 
related to the distinct changes In the con
figuration of the airplane, In power and/or 
thrust, and In speed. 

(2) The weight of the airplane, the con
figuration, and the power and/or thrust shall 
be constant throughout each segment and 
shall correspond with the most critical con
dition prevailing In the particular segment. 

(3) The segmental flight path shall be 
based on the airplane's performance without 
ground effect, 

(4) Segmental takeoff path data shall be 
checked by continuous demonstrated take-
offs up to the point where the airplane's 
performance Is out of ground effect and the 
airplane's speed is stabilized, to ensure that 
the segmental path is conservative relative 
to the continuous path. 

NOTE: The airplane usually Is considered 
out of ground effect when it reaches a height 
above the ground equal to the airplane's 
wing span. 

4T.117 Takeoff distance and takeoff run. 
(a) Takeoff distance. The takeoff distance 
shall be the greater of the distances estab
lished In accordance with subparagraphs (1) 
and (2) of this paragraph. 

(1) The horizontal distance along the 
takeoff path from the start of the takeoff to 
the point where the airplane attains a height 
of 35 feet above the takeoff surface, as deter
mined In accordance with } 4T.116. 

(2) A distance equal to 116 percent of the 
horizontal distance along the takeoff path, 
with all engines operating, from the start of 
the takeoff to the point where the airplane 
attains a height of 35 feet above the takeoff 
surface, as determined by a procedure con-
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slstent -with tnat established in accordance 
with § 4T.11G. 

(b) Takeoff run. If tbe takeoff distance 
Is intended to Include a clearway (see item 
g of this regulation), the takeoff run shall 
be determined and shall be the greater of 
the distances established in accordance with 
subparagraphs (1) and (2) of this paragraph. 

(1) The horizontal distance along the 
-takeoff path from the start of the takeoff, to 

. a point equidistant between the point where 
the speed VLOF Is reached and the point 
where the airplane attains a height of 35 feet 
above the takeott" surface, as determined In 
accordance with i 4T.11B. 

(2) A distance equal to 115 percent of the 
: horizontal distance along the takeoff path, 
with all engines operating, from the start of 
the takeoff to a point equidistant between the 
point where the speed VL0F is reached and 
the point where the airplane attains a height 
of 35 feet above the takeoff surface, as deter
mined by a procedure consistent with that 
established in accordance with S 4T.116. 

4T.117H. Takeoff flight path. (a) The 
•takeoff flight path shall be considered to 
begin at a height of 35 feet above the takeoff 
surface at the end of the takeoff distance as 
•determined In accordance with S4T.117(a). 

(b) The net takeoff flight path data shall 
be determined In such a manner that they 
represent the airplane's actual takeoff flight 
paths, determined In accordance with 
} 4T.116 and with paragraph (a) of this sec
tion, reduced at each point (by a gradient of 
climb equal to 0.8 percent for two-engine 
airplanes, equal to 0.9 percent for three-
engine airplanes and equal to 1.0 percent for 
four-engine airplanes, i t shall be acceptable 
to apply the prescribed reduction in climb 
gradient as an equivalent reduction in the 
airplane's acceleration along that portion of 
the actual takeoff flight path where the air
plane is accelerated in level flight. 

4T.H8 Climb; general. Compliance shall 
be shown with the climb requirements of 
E§ 4T.119 and 4T.120 at all weights, altitudes, 
and ambient temperatures, within the opera
tional limits established by the applicant for 
the airplane. The airplane's center ol 
gravity shall be in the most unfavorable 
position corresponding with the applicable 
configuration, 

4T.119 All-engtne-operating landing 
climo. in the landing configuration the 
steady gradient of climb shall not be less 
than 3.3 percent, with: 

(a) All engines operating at the power 
And/or thrust which are available 8 seconds 
after initiation of movement of the power 
and/or thrust controls from the minimum 
flight idle to the takeoff position; -

(b) A climb speed not in excess of 1.3 Vt. 
4T.120 One-engine-i-noperatloe climb, (a) 

Takeoff; landing gear extended. In the criti
cal takeoff configuration existing along the 
flight path between the points where'the 
airplane reaches the epeed VLOF and where 
the landing gear is fully retracted, in accord
ance with § 4T.116 but without ground effect. 

the steady gradient of climb shall be positive 
for two-engins airplanes and shall not be 
less than 0.3 percent for three-engine air
planes, and not less than. 0.5 percent for 
four-engine airplanes, with: 

(1) The critical engine inoperative, the 
remaining engine (s) operating at the avail
able takeoff power and/or thrust existing In 
accordance with § 4T.116 at the tin-.e retrac
tion of the airplane's landing gear is initi
ated, unless subsequently a more critical 
power operating condition exists along the 
flight path prior to the point where the 
landing gear is fully retracted; 

(2) The weight equal to the airplane's 
weight existing In accordance with § 4T.118 
at the time retraction of the airplane's land
ing gear is initiated; 

(3) The speed equal to the speed VLOF. 
(b) Takeoff; landing gear retracted. In 

the takeoff configuration existing at the 
point of the flight path where the airplane's 
landing gear is fully retracted, in accordance 
With 5 4T.116 but without ground effect, the 
steady gradient of climb shall not be less 
than 2.4 percent for two-engine airplanes, 
not lees than 2.7 percent for three-engine 
airplanes, and not less than 3,0 percent for 
four-engine airplanes, with: 

(1) The critical engine Inoperative, the 
remaining engine (s) operating at the avail
able takeoff power and/or thrust existing In 
accordance with 5 4T.U6 at the time the 
landing gear Is fully retracted, unless subse
quently a more critical power operating con
dition exists along the flight path prior to the 
point where a height of 400 feet above the 
takeoff surface Is reached; 

(2) The weight equal to the airplane's 
weight existing in accordance with 5 4T.116 
at the time the airplane's landing gear is 
fully retracted; 

(3) The speed equal to the speed V3. 
(c) Final takeoff. In the en route con

figuration, the steady gradient of climb shall 
not be less than 1.2 percent for two-engfne 
airplanes, not less than 1.5 percent for three-
engine airplanes, and not less than 1.7 per
cent for four-engine airplanes, at the end of 
the takeoff path as determined by § 4 T l l 6 
with: 

(1) The critical engine Inoperative, the 
remaining englne(s) operating at the avail
able maximum continuous power and/or 
thrust; 

(2) The weight equal to the airplane's 
weight existing In accordance with 5 4T116 
at the end of the takeoff path. 

(3) The speed equal to not less than 
1.25 Vt. 

(d) Approach. In the approach configu
ration corresponding with the normal all-
engines-operating procedure such that V, 
related to this configuration does not exceed 
110 percent of the V, corresponding with the 
related landing configuration, the steady gra
dient of climb shall not be less than 2.1 
percent for two-engine airplanes, not less 
than 2.4 percent for three-engine airplanes, 
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and not less than 2.7 percent for four-engine 
airplanes with: 

(1) Tho critical engine Inoperative, the 
remaining engine(s) operating at the avail
able takeoff power and/or thrust; 

(2) The weight equal to the maximum 
landing weight; 

(3) A climb speed established by the appli
cant in connection with normal landing 
procedures, except that It shall not exceed 
1.5 Vs (see §4T. l l l ( c ) ) . 

4T.121 En route jliffht patFis. With the 
airplane in the en route configuration, the 
flight paths prescribed in paragraphs (a) and 
(b) of this section shall be determined at all 
weights, altitudes, and ambient tempera
tures, within the operational limits estab
lished by the applicant for the airplane. 

(a) One engine inoperative. The ane-
englne-inoperatlve net flight path data shall 
be determined In such a manner that they 
represent the airplane's actual climb per
formance diminished by a gradient of climb 
equal to 1.1 percent for two-engine airplanes, 
1,4 percent for three-engine airplanes, and 
1.6 percent for four-engine airplanes. It 
shall be acceptable to include In these data 
the variation of the airplane's weight along 
the flight path to take into account the 
progressive consumption, of fuel and. oil by 
the operating engine(s). 

(b) Two engines inoperative. TOT air
planes with three or four engines, the two-
englne-lnoperative net flight path data shall 
be determined In such a manner that they 
represent the airplane's actual climb per
formance diminished by a gradient of climb 
equal to 0.3 percent for three-engine air
planes and equal to 0.5 percent for four-
engine airplanes. It shall be acceptable 
to include in these data tne variation of the 
airplane's weight along the flight path to 
take Into account the progressive consump
tion of fuel and oil by the operating engines. 

(c) Conditions. In determining tbe flight 
paths prescribed In paragraphs (a) and (b) 
of this section, the conditions of subpara
graphs ( l ) through (4) of this paragraph 
shall apply. 

(1) The airplane's center oJ gravity shall 
be in the most unfavorable position. 

(2) The critical englne(s) 6hall be Inop
erative, the remaining engine (s) operating at 
the available maximum continuous power 
and /or thrust. 

(3) Means for controlling the engine cool
ing air supply shall be In the position which 
provides adequate cooling In the hot-day 
condition. 

(4) The speed shall be selected by the ap
plicant, 

4T.123 Landing distance. The landing 
distance shall be the horizontal distance re
quired to land and to come to a complete 
stop (to a speed of approximately 3 knots In 
the case of seaplanes or float planes) from, a 
point at a height of 60 feet above the land
ing surface. Landing distances shall be 
determined for standard temperatures at all 
weights, altitudes, and winds, within the 

operational limits established by the appli
cant for the airplane. The conditions of 
paragraphs (a) through (g) of this section 
shall apply. 

(a) The airplane shall be in the landing 
configuration. During the landing, changes 
in the airplane's configuration, in power 
and/or thrust, and in speed shall be In ac
cordance with procedures established by the 
applicant for the operation of the airplane 
in service. The procedures shall comply with 
the provisions ol 5 4T.111 (c). 

(b) The landing shall be preceded by a 
steady gliding approach down to the 50-
foot height with a calibrated air speed of not 
less than 1.3 Vs. 

(c) The landing distance shall be based on 
a smooth, dry, hard-surfaced runway, and 
shall be determined In such a manner that 
reproduction d o e 9 not require exceptional 
skill or alertness on the part of the pilot. In 
the case of seaplazies or floatplanes, the 
landing surface shall be smooth water, while 
for sklplanes it shall be smooth, dry snow. 
During landing, the airplane shall not ex
hibit excessive vertical acceleration, a tend
ency to bounce, nose over, ground loop, por
poise, or water loop. 

(d) The landing distance data shall In
clude operational correction factors lor not 
more than 50 percent of nominal wind com
ponents along the landing path opposite, to 
the direction of landing and not less than 
160 percent of nominal wind components 
along the landing path In the direction of 
landing. 

(e) During landing, the operating pres
sures on the wheel braking system shall not 
be In excess of those approved by the manu
facturer of the brakes, and the wheel brake* 
shall not be used in such a manner as to pro
duce excessive wear of brakes and tires. 

(f) In addition to, or In lieu of, wheel 
brakes, the use of other braking means shall 
be acceptable In determining the landing 
distance, provided such braking means shall 
have been proven to be safe and reliable, 
that the manner of their employment Is such 
that consistent results can be expected in 
service, and that exceptional skill Is not re
quired to control the airplane. 

(g) If the characteristics of a device (e.g.. 
the propellers) dependent upon the opera
tion of any of the engines noticeably increase 
the landing distance when the landing is 
made with the engine inoperative, the land
ing distance shall be determined with the 
critical engine inoperative unless the Admin
istrator finds that the use of compensating 
means will result in a landing distance not 
greater than that attained with all engines 
operating. 

4T.123 Limitations and information, (a) 
Limitations. The performance limitations on 
the operation of the airplane shall be estab
lished in accordance with subparagraph (1) 
through (4) of this paragraph. (See also 
5 4T.743.) 

(1) Takeoff weights. The maximum take
off weights shall be established at which com-
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pliance 1B shown -with the generally appli
cable provisions of this regulation and with 
the takeoff climb provisions prescribed In 
5 4T.1S0 (a), (b), and (c) for altitudes and 
ambient temperatures, within the opera
tional limits of the airplane (see subpara
graph (4) of this paragraph). 

(2) Landing weights. The maximum land
ing weights shall be established at which 
compliance Is shown with the generally ap
plicable provisions of this regulation and 
with the landing and takeoff climb provisions 
prescribed in §{ 4T.119 and 4T.120 for alti
tudes and ambient temperatures, within the 
operational limits of the airplane (see sub
paragraph (4) of this paragraph). 

(3) Accelerate-stop distance, takeoff dis
tance, and takeoff run. The minimum dis
tances required for takeoff shall be estab
lished at which compliance Is shown with 
the generally applicable provisions of this 
regulation and with §5 4T.115 and 4T.117(a), 
and with 4T.117(b) If the takeoff distance is 
intended to include a clearway, for weights, 
altitudes, temperatures, wind components, 
and runway gradients, within the operational 
limits of the airplane (see subparagraph (4) 
of this paragraph). 

(4) Operational limits. The operational 
limits of the airplane shall be established 
by the applicant for all variable factors re
quired In showing compliance with this regu
lation (wefght, altitude, temperature, etc.), 
(See 5S4T.113 (a)(1) and (b), 4T.115(d), 
4T.118, 4T.121, and 4T.122.) 

(b) Information. The performance infor
mation on the operation of the airplane shall 
be scheduled in compliance with the gen
erally applicable provisions of this regulation 
and with §§ 4T.117a(b), 4T.121, and 4T.122 
for weights, altitudes, temperatures, wind 
components, and runway gradients, as these 
may be applicable, within the operational 
limits of the airplane (see subparagraph 
(a)(4) of this section). In addition, the 
performance information specified in sub
paragraphs (1) through (3) of this para
graph shall be determined by extrapolation 
and scheduled for the ranges of weights be
tween the maximum landing and maximum 
takeoff weights established In accordance 
with subparagraphs (a)(1) and (a)(2) of 
this section. (See also 5 4T.743.) 

(1) Climb in the landing configuration 
(see S4T.119); 

(2) Climb in the approach configuration 
(see 5 4T.120(d)); 

(3) Landing distance (see 5 4T.122). 

AIRPLANE FLIGHT MANUAL 

4T.743 Performance limitations, informa
tion, and other data.—(a) Limitations. The 
airplane's performance limitations shall be 
given in accordance with £4T.123(&). 

(b) Information. The performance Infor
mation prescribed in 5 4T.123(b) for the 
application of the operating rules of this 
regulation shall be given together with de
scriptions of the conditions, air speeds, etc., 
under which the data were determined. 

(c) Procedures. Procedures established In 
accordance with 5 4T.lll(c) shall be given 
to the extent such procedures are related to 
the limitations and information set forth in 
accordance with paragraphs (a) and (b) of 
this section. Such procedures, in the form 
of guidance material, shall he Included with 
the relevant limitations or information, as 
applicable. 

(d) Miscellaneous. An explanation shall 
be given of significant or unusual flight or 
ground handling characteristics of the air
plane. 

3. In lieu of 55 40,70 through 40.78, 41.27 
through 41.36(d), and 42.70 through 42,83, 
of Parts 40, 41, and 43, respectively, of the 
Civil Air Regulations, the following shall be 
applicable: 

OPEBATQTO RULES 

40T.80 Transport category airplane oper
ating limitations, (a) In operating any 
passenger-carrying transport category air
plane certificated In accordance with the 
performance requirements of this regulation, 
the provisions of 55 40T.80 through 40T.84 
shall be compiled with, unless deviations 
therefrom are specifically authorized by the 
Administrator on the ground that the special 
circumstances of a particular case make a 
literal observance of the requirements unnec
essary for safety. 

(b) The performance data In the Airplane 
Plight Manual shall be applied In determin
ing compliance with the provisions of 
55 40T.81 through 40T.84. Where conditions 
differ from those for which specific tests were 

_ made, compliance shall be determined by 
approved Interpolation or computation of 
tbe effects of changes In the specific variables 
If such Interpolations or computations give 
results substantially equalling in accuracy 
the results of a direct test. 

40T.81 Airplane's certificate limitations. 
(a) No airplane shall be taken off at a weight 
which exceeds the takeoff weight specified In 
the Airplane Flight Manual for the eleva
tion of the airport and for the ambient tem
perature existing at the time of the takeoff. 
(See 55 4T.123(a) (1) and 4T.743(a).) 

(b) No airplane shall be taken off at a 
weight such that, allowing for normal con
sumption of fuel and oil in flight to the air
port of destination and to the alternate 
airports, the weight on arrival will exceed the 
landing weight specified In the Airplane 
Flight Manual for the elevation of each of 
the airports Involved and for the ambient 
temperatures anticipated at the time of land
ing. (See £5 4T.123(a)(2) and 4T.743(a).) 

(c) No airplane shall be taken off at a 
weight which exceeds the weight at which, 
In accordance with the minimum distances 
for takeoff scheduled In the Airplane Plight 
Manual, compliance with subparagraphs (1) 
through (3) of this paragraph Is shown. 
These distances shall correspond with the 
elevation of the airport, the runway to be 
used, the effective runway gradient, and the 
ambient temperature and wind component 
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existing at the time of takeoff. (See 5 5 4T.123 
(a) (3) and 4T.743(a).) 

(1) The accelerato-stop distance shall not 
be greater than the length of the runway 
plus the length of the stopway If present. 

(2) The takeoff distance shall not be 
greater than the length of the runway plus 
the length of the clearway If present, except 
that the length of the clearway shall not be 
greater than one-half of the length of the 
runway. 

(3) The takeoff run shall not be greater 
than the length of the runway. 

(d) No airplane shall be operated outside 
the operational llmlte specified in the Air
plane Flight Manual. (See 55 4T.123(a) (4) 
and 417743(a).) 

40T.82 Takeoff obstacle clearance limita
tions. No airplane shall be taken off at a 
weight in excess of that shown in the Air
plane Flight Manual to correspond with a 
net takeoff flight path which clears all ob
stacles either by at least a height of 35 feet 
vertically or by at least 200 feet horizontally 
within the airport boundaries and by at 
least 300 feet horizontally after passing be
yond the boundaries. In determining the 
allowable deviation of the net takeoff flight 
path In order to avoid obstacles by at least 
the distances prescribed, It shall be assumed 
that the airplane Is not banked before reach
ing a height of 60 feet as shown by the net 
takeoff flight path data in the Airplane Flight 
Manual, and that a maximum bank there
after does not exceed 15 degrees. The net 
takeoff flight path considered shall be for the 
elevation of the airport, the effective runway 
gradient, and for the ambient temperature 
and wind component existing at the time of 
takeoff. (See 55 4T.123(b) and 4T.743(b).) 

40T.83 En route limitations. All air
planes shall be operated In compliance with 
paragraph (a) of this section. In addition, 
no airplane shall be flown along an Intended 
route If any place along the route is more 
than 90 minutes away from an airport at 
which a landing can be made in accordance 
with 5 40T.84(b), assuming all engines to 
bo operating at cruising power, unless com
pliance Is shown with paragraph (b) of this 
section. 

(a) One engine inoperative. No airplane 
shall be taken off at a weight in excess of 
that which, according to the one-englne-
inoperatlve en route net flight path data 
shown in the Airplane Flight Manual, will 
permit compliance with either subpara
graphs (1) or (2) of this paragraph at all 
points along the route. The net flight path 
shall have a positive slope at 1,500 feet above 
the airport where the landing Is assumed to 
be made alter the engine fails, The net 
flight path used shall be for the ambient 
temperatures anticipated along the route. 
(See 55 4T.123(b) and 4T.743(b).) 

(1) The elope of the net flight path shall 
be positive at an altitude of at least 1,000 
feet above all terrain and obstructions along 
the route within 6 statute miles (4.34 nau
tical miles) on either side of the Intended 
track. 

(2) The net flight path shall be such as 
to permit the airplane to continue flight 
from the cruising altitude to an airport 
where a landing can be made In accordance 
with the provisions of §4QT.84(b), the net 
flight path clearing vertically by at least 
2,000 feet all terrain and obstructions along 
the route within 5 statute miles (4.84 nau
tical miles) on either side of the Intended 
track. The provisions of subdivisions (i) 
through (vl) of this subparagraph shall 
apply. 

(I) The engine shall be assumed to fall 
at the most critical point along the route. 

(II) The airplane shall be assumed to pass 
over the critical obstruction following engine 
failure at a point no closer to the critical 
obstruction than the nearest approved radio 
navigational fix, except that the Administra
tor may authorize a procedure established 
on a different basis where adequate opera
tional safeguards are found to exist. 

(ill) An approved method shall be used 
to account for winds which would otherwise 
adversely affect the flight path. 

(iv) Fuel Jettisoning shall be permitted if 
the Administrator finds that the operator 
has an adequate training program, proper 
instructions are given to the flight crew, and 
all other precautions are taken to ensure a 
safe procedure. 

(v) The alternate airport shall be specified 
in the dispatch release and shall meet the 
prescribed weather minima. 

(vl) The consumption of fuel and oil after 
the engine is assumed to fall shall be that 
which is accounted for In the net flight path 
data shown In the Airplane Plight Manual. 

(b) Two engines inoperative. No airplane 
shall be taken off at a weight In excess of 
that which, according to the two-englne-
tnoperatlve en route net flight path data 
shown In the Airplane Flight Manual, will 
permit the airplane to continue flight from 
the point where two engines are assumed to 
fall simultaneously to an airport where a 
landing can be made in accordance with the 
provisions of 5 40T.84(b), the net flight path 
clearing vertically by at least 2,000 feet all 
terrain and obstructions along the route 
within 5 statute miles (4.34 nautical miles) 
on either side of the intended track. The net 
flight path considered shall be for the am
bient temperatures anticipated along the 
route. The provisions of subparagraphs (1) 
through (5) of this paragraph shall apply. 
(See §§4T.123(b) and 4T.734(b).) 

(1) The two engines shall be assumed to 
fall at tho most critical point along the 
route. 

(2) The net flight path shall have a posi
tive slope at 1,500 feet above the airport 
where the landing Is assumed to be made 
after failure of two engines. 

(3 j Fuel jettisoning shall be permitted If 
the Administrator finds that the operator 
lias an adequate training program, proper 
instructions are given to the flight crew, and 
all other precautions are taken to ensure 
a safe procedure. 
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(4) The airplane's weight at the point 
where the two engines are assumed to fall 
shall be considered to be not less than that 
which would Include sufficient fuel to pro
ceed to the airport and to arrive there at an 
altitude of at least 1,500 feet directly over 
the landing area and thereafter to fly for. 
15 minutes at cruise power and/or thrust, 

(5) The consumption of fuel and oil after 
the engines are assumed to fall shall be that 
which Is accounted for In the net flight path 
data shown In the Airplane Flight Manual. 

40T.84 Landing limitations—(a) Airport 
of destination. No airplane shall he taken 
oa at a weight In excess of that which. In 
accordance with the landing distances shown 
in the Airplane Flight Manual for the eleva
tion of the airport of Intended destination 
and for the wimj conditions anticipated: 
there at the time of landfng, would permit 
the airplane to be brought to rest at the 
airport of Intended destination within 60 
percent of the effective length of the runway 
from a point 50 feet directly above the inter
section of the obstruction clearance plane 
and the runway. The weight of the airplane 
shall be assumed to be reduced by the weight 
of the fuel and oil expected to be consumed 
In flight to the airport of Intended destina
tion. Compliance shall be shown with the 
conditions of subparagraphs (1) and (2) of 
this paragraph. (See SS4T.123(b) and 
4T.743(b).) 

(1) It shall be assumed that the airplane 
is landed on the most favorable runway and 
direction in still air. ' 

(2) It shall be assumed that the airplane 
1B landed on the most suitable runway con- " 
elderlng the probable wind velocity and di
rection and taking due account Of the 
ground handling characteristics of the air
plane and of other conditions (i.e„ landing 
aids, terrain, etc.) If full compliance with 
the provisions of this subparagraph Is aot 
shown, the airplane may be taken off If an 
alternate airport Is designated which permits 
compliance with paragraph (b) of this sec
tion. 

(b) Alternate airport. No airport shall be 
designated as an alternate airport In a dis
patch release unless the airplane at the 
weight anticipated at the time of arrival at 
such airport can comply with the provisions 
of paragraph (a) of this section, provided 
that the airplane can be brought to rest 
within 70 percent of the effective length of 
the runway. 

4. [Deleted] (See 5 01.37 [New] of this 
chapter.) 

5. The following definitions shall apply; ' : 

(a) Clearway. A clearway is an area be
yond the runway, not less than 600 feet wide, 
:entrally located about the extended center 
ine of the runway, and under the control 
>f the airport authorities. The clearway Is 
spressed in terms of a clearway plane, ex-
rending from the end of the runway with 
in upward slope not exceeding 1.25 percent, 
ibove which, no object Ppr any portion of 

the terrain protrudes, except that threshold 
lights may protrude above the plane If their 
height above the end of the runway Is not 
greater than 26 laches and if they are located 
to each side of the runway. 

NOTE: For the purpose of establishing take
off distances and takeoff runs, In accordance 
with 5 4T.117 of this regulation, the clearway 
plane Is considered to be the takeoff surface. 

(b) Stopway. A stopway is an area beyond 
the runway, not less in width than the width 
of the runway, centrally located about the 
extended center line of the runway, and 
designated by the airport authorities for use 
la decelerating the airplane during an 
aborted takeoff. To be considered as such, 
a stopway must be capable of supporting the 
airplane during an aborted takeoff without 
inducing structural damage to tho airplane. 
(See also S 4T.115(d) of this regulation.) 

(Sees. 313(a), 601, 603. 604, 72 Stat. 752, 775. 
776, 778; 49 U.S.C. 1354(a), 1421, 1423, 1424) 
(24 F.R.6630, July 14, 1959; 24 F.R. 5688, 
July 15, 1959, as amended by Amdt. 1, 27 F.R. 
12400, Dec. 14, 1962; Amdt. 2, 27 F.R. 12926, 
Dec. 29, 1962; Doc. No. 1580, Amdt. 1-1, 28 
F.R. 6703, June 29,1963] 

SR-450A 
Contrary provisions of the Civil Air Regu

lations notwithstanding, the following re
quirements shall be applicable to transport 
category airplanes certificated under the 
provisions of Part 4b in effect prior to May 3, 
1962: 

1. Turbine-powered airplanes, (a) On or 
before March 1, 1963: (1) The airspeed op
erating limitations In the Airplane Flight 
Manual shall be revised by deleting the term 
"normal operating limit speed" and the cor
responding symbols "V N 0 /M„, 0 ", together with 
statements explaining the significance of this 
term, and Inserting In lieu thereof the term 
"maximum operating limit speed", the cor
responding symbols "VUQ/Mao", and the fol
lowing statement explaining the significance 
of the new term; 

The maximum operating limit speed shall 
not be deliberately exceeded In any regime 
of flight (climb, cruise, or descent), except 
where a higher speed is specifically author
ized for flight test or pilot training opera
tions, or in approved emergency procedures. 

(2) Airspeed placards and instrument 
markings shall be consistent with subpara
graph (1) of this paragraph. Where color 
markings are used on airspeed or Mach 
Indicators, the red radial line shall be at 
Vjao^uo' Where a maximum allowable air
speed indicator Is used, tbe limit hand shall 
indicate V M 0 / M M 0 . 

(b) On or before February 1, 1964, each, 
airplane shall be equipped with a speed 
warning device which shall provide aural 
warning to the pilots, which Is distinctly 
different from aural warnings used for other 
purposes, whenever the speed exceeds V u 0 
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plus 6 knots or M u o +O.01 . The upper limit 
of the production tolerances permitted for 
the warning device shall be at a speed not 
greater than the prescribed warning speed. 

2. Reciprocation engine-powered airplanes. 
On or before March 1, 1963, the airspeed op
erating limitations in the Airplane Flight 
Manual shall be revised as necessary to state 
that the normal operating limit speed, or the 
maximum structural cruising speed (which
ever term is used In the particular manual), 
shall not be deliberately exceeded In any 
regime of flight (climb, cruise, or descent), 
except where a higher speed is specifically 
authorized for flight test or pilot training 
operations, or in approved emergency proce
dures. 

This regulation supersedes Special Civil 
Air Regulation No. SR-450. 
(Sees. 313(a), 601, 603, 604; 72 Stat. 752, 775, 
776, 778; 49 U.S.C. 1354, 1421, 1423, 1424) 
(27FJi. 8760, Sept. 1, 1962] 

CROSS REFERENCES : For Special Civil Air 
Regulation with respect to display of experi
mental exterior lighting systems approved 
for use on aircraft, see SR-392D In. Part 3 
of this subchapter. 

For Special Civil Air Regulations establish
ing the basis for approval by the Administra
tor of modifications on Individual DC-3 and 
L-18 airplanes, see SR-407 In Part 1 of this 
subchapter. 

For Special Civil Air Regulation with re
spect to trial operation of transport category 
airplanes in cargo service at Increased zero 
fuel and landing weights, see SR-411A In 
Part 4a of this subchapter. 

For Special Civil Air Regulation with re
spect to Class I and Class n provisional type 
and airworthiness certificates for the opera
tion of aircraft, see SR-425C in Part 1 of this 
subchapter. 

For Special Civil Air Regulation with re
spect to performance credit for use of 
standby power on transport category air
planes, see SR-426 la Part 1 of this sub-
chanter. 

Subpart A—General 

APPLICABILITY AND DEFINITIONS 

§ 4b.O Applicability of this part. 

This part establishes standards with 
which compliance shall be demonstrated 
for the issuance of and changes to type 
certificates for transport category air
planes. This part, until superseded or 
rescinded', shall apply to all transport 
category airplanes for which applications 
for type certification in the transport 
category are made after the effective date 
of this part (November 9, 1945). 
il5 F, R. 3543, June 8, 1950, as amended by 
Apjdt, 4b-l, 19 F. R. 2249, April 20, 1954] 

§ 4b. 1 Definitions. 
As used in this part terms are defined:: 

as follows: 
(a) Administration—(1) Administra

tor. The Administrator is the Adminis
trator of the Federal Aviation Agency. 

(2) Applicant. An applicant is a per
son or persons applying for approval of 
an airplane or any part thereof. 

(3) Approved. Approved, when used., 
alone or as modifying terms such as-
means, devices, specifications, etc., shall 
mean approved by the Administrator. 
(See §4b,18.) 

(b) General design—a) standard at
mosphere. The standard atmosphere is 
an atmosphere (see NACA Technical R e 
port 1235) defined as follows: 

(1) The air is a dry, perfect gas, 
(ii) The temperature at sea level is 

59' P., 
Uii) The pressure at sea level is 29.92 

inches Hg, 
(iv) The temperature gradient from, 

sea level to the altitude at which the tem
perature equals —69.7* P. is —0.003566* 
P./ft. and zero thereabove, 

(v) The density p. at sea level under 
the above conditions is 0.002377 pounds-
sec.'/ft.'. 

(2) Maximum ambient atmospheric 
temperature. The maximum ambient 
atmospheric temperature is the temper
ature selected by the applicant as the 
maximum operational limit. 

(3) Airplane configuration. Airplane 
configuration is a term referring to the 
position of the various elements affect
ing the aerodynamic characteristics o f 
the airplane (e. g„ -wing flaps, landing: 
gear). 

<4) Aerodynamic coefficients. Aero
dynamic coefficients are nondimensional 
coefficients for forces and moments.. 
They correspond with those adopted by-
the National Aeronautics and Space A d 
ministration (formerly the National A d 
visory Committee for Aeronautics). 

(5) Critical engtne(s). The critical 
engine is that engine (s) the failure of 
which gives the most adverse effect on 
the airplane flight characteristics rela
tive to the case under consideration. 

(6) Critical-engine-failure speed. 
The criticai-engine-failure speed is th& 
airplane speed used in the determination; 
of the take-off at which the critical 
engine is assumed to fail. (See 5 4b.114.)-

(7) Continuous maximum icing. The 
maximum continuous intensity of at
mospheric icing conditions is defined by 
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the variables of the cloud liquid water 
content, the mean effective diameter of 
the cloud droplets, the ambient air 
temperature, and the inter-relationship 
of these three variables as shown in 
Figure 4b-24a. The limiting icing en
velope in terms of altitude and tempera
ture is given in Figure 4b-24b, The 
inter-relationship of cloud liquid water 
content with drop diameter and altitude 
is determined from Figures 4b-24a and 
4b-24b. The cloud liquid water content 
for continuous maximum icing condi
tions of a horizontal extent other than 
twenty miles is determined by the value 
of liquid water content of Figure 4b-
24a multiplied by the appropriate factor 
from Figure 4b-24c. (See § 4b.640.) 

(8) Intermittent maximum icing. 
The intermittent maximum intensity of 
atmospheric icing conditions Is denned 
by the variables of the cloud liquid water 
content, the mean effective diameter of 
the cloud droplets, the ambient air tem
perature, and the inter-relationship of 
these three variables as shown in Figure 
4b-25a. The limiting icing envelope in 
terms of altitude and temperature is 
given in Figure 4b-25b. The inter-rela
tionship of cloud liquid water content 
with drop diameter and altitude is de
termined from Figures 4bi25a and 4b-
25b. The cloud liquid water content for 
intermittent maximum icing conditions" 
of a horizontal extent other than three • 
miles is determined by the value of cloud 
liquid water content of Figure 4b-25a 
multiplied by the appropriate factor in 
Figure 4b-25c. (See § 4b.640.) 

NOTE: There is some indication that the 
upper altitude limit might extend to 30,000 
feet pressure altitude, and the lower limit of 
ambient temperature may be as low as 
—40' P. Because of this, the portions in 
this region of Figures 4b-25a and 4b-35b are 
shown by dashed lines. 

(c) Weights—(1) Maximum weight. 
The maximum weight of the airplane is 
that maximum at which compliance 
with the requirements of this part is 
demonstrated. (See § 4b.l01 (a).) 

(2) Minimum weight. The minimum 
weight of the airplane is that minimum 
at which compliance with the require
ments of this part is demonstrated. (See 
§4b,101(c>.) 

(3) Empty weight. The empty weight 
of the airplane is a readily reproducible 
weight which is used in the determina
tion of the operating weights. (See 
§ 4b. 104,) 

(4) Design maximum weight. The 
design maximum weight is the maximum 
weight of the airplane used in structural 
design for flight load conditions. (See 
§4b.210.) 

(5) Design minimum weight. The de
sign minimum weight is the minimum 
weight of the airplane at which com
pliance is shown with the structural 
loading conditions. (See §4b.210.) 

(6) Design take-off weight The de
sign, take-off weight is the maximum 
airplane weight used in structural design 
for taxylng conditions, and for landing 
conditions at a reduced velocity of 
descent. (See § 4b.210.) 

(7) Design landing weight. The de
sign landing weight is the maximum air
plane weight used in structural design 
for landing conditions at the maximum 
velocity of descent. (See 8 4b.230 (b>.) 

(8) Zero fuel weight. The zero fuel 
weight is the design maximum weight of 
the airplane with no disposable fuel and 
oil. 

(9) Design unit weight. The design 
unit weight, is a representative weight 
used to show compliance with the struc
tural design requirements. 

(1) Gasoline 6 pounds per U. S. gallon, 
(li) Lubricating oil 7.5 pounds per 

U. S. gallon. 
(iil) Crew and passengers 170 pounds 

per person, 
(d) Speeds—(1) IAS: Indicated air 

speed Is equal to the pitot static air
speed indicator reading as installed in 
the airplane without correction for air
speed Indicator system errors but includ
ing the sea level standard adiabatic 
compressible flow correction. (This lat
ter, correction is included in the calibra
tion of the air-speed Instrument dials.) 
(See §5 4b.612 (a) and 4b.710.) 

(2) CAS: Calibrated air speed is 
equal to the air-speed Indicator reading 
corrected for position and instrument 
error. (As a result of the sea level 
adiabatic compressible flow correction to 
the air-speed Instrument dial, CAS is 
equal to the true air speed TAS in stand
ard atmosphere at sea level.* 

(3) EAS-. Equivalent air speed is 
equal to the air-speed Indicator reading 
corrected for position error, Instrument 
error,' and for adiabatic compressible 
flow for the particular altitude. (EAS 
is equal to CAS at sea level in standard 
atmosphere.) 

(4) TAS: True air speed of the air
plane relative to undisturbed air. 
(TAS=EAS ( p 0 / P ) V 3 j 
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(5) V V The design maneuvering 
speed. (See 1 4b.210 (b) (2).) 

(6) V ; i : The design speed for maxi
mum gust intensity. (See § 4b.210 (b) 
(3).) 

(7) V V The design cruising speed. 
(See § 40.210 (b) (4).) 

(8) V V The design diving speed. 
vSee 5 4b.210 (t» (5).) 

(9) VDF/MDF: The demonstrated flight 
diving speed at which compliance is 
shown with the applicable flight require
ments. (See §§ 4b.l90 and 4b.l91(a>.) 

(10) Ve: The design flap speeds for 
flight loading conditions. (See § 4b.210 
lb) U>.) 

(11) V F E : The flap extended speed is 
a maximum speed with wing flaps in 
a prescribed extended position. (See 
§ 4b.714.) 

il2) V u ; : The landing gear extended 
speed is the maximum speed at which 
the airplane can be flown safely with the 
landing gear extended. (See § 4b.716.) 

(13) V J V The landing gear operating 
speed is a maximum speed at which the 
landing gear can be raised or lowered 
safely. (See | 4b.715.) 

(14) V J ( 0 ; The minimum control 
speed with the critical engine inopera
tive. (See 5 4b . l33 . ) 

(15) VFC/MFC: The maximum speed far 
stability characteristics. (See I 4b,191 
(b).) 

(16) VMO/MMO: The maximum oper
ating limit speed. (See § 4b.7U.) 

(17) Vz0: The stalling speed or the 
minimum steady flight speed with wing 
flaps in the landing position. (See 
§§ 4b.112 (a) and 4b.l60.) 

(18) Vs,: The stalling speed or the 
minimum steady flight speed obtained in 
a specified configuration. (See I 4b.ll2 
(b) . ) 

(19) V*,: The critical-engine-failure 
speed. (See § 4b.ll4.) 

(20) V,: The take-off safety speed. 
(See § 4b".114 (b) . ) 

(21) M : Mach number is the ratio of 
true airspeed to the speed of sound. 

(e) Structural—(1) Limit load, A 
limit, load is the maximum load antici
pated in normal conditions of operation. 
(See § 4b.200.) 

(2) Ultimate toad. An ultimate load 
is a limit load multiplied by the appro
priate factor of safety. (See 5 4b.20O.) 

(3) Factor of safety. The factor of 
safety is a design factor used to provide 
for the possibility of loads greater than 
those anticipated in normal conditions 

of operation and for uncertainties in 
design. (See § 4b,200 (a) .) 

(4) Load factor. The load factor is 
the ratio of a specified load to the total 
weight of the airplane; the specified load 
may be expressed In terms of any of the 
following: aerodynamic forces, Inertia 
forces, or ground or water reactions. 

(5) Limit load factor. The limit load 
factor is the load factor corresponding 
with limit loads. 

(6) Ultimate load factor. The ulti
mate load factor is the load factor corre
sponding with ultimate loads. 

(7) Checked pitching maneuver. A 
checked pitching maneuver Is one in 
which the pitching control is suddenly 
displaced in one direction and then sud
denly moved in the opposite direction, 
the deflections and timing being such as 
to avoid exceeding the limit maneuvering 
load factor. 

18) Design wing area. The design 
wing area is the area enclosed by the 
wing outline (including wing flaps In the 
retracted position and ailerons, but ex
cluding fillets or fairings) on a surface 
containing the wing chords. The outline 
is assumed to be extended through the 
nacelles and fuselage to the plane ol 
symmetry in any reasonable manner. 

(9) Balancing tail load. A balancing 
tail load is that load necessary to place 
the airplane in equilibrium with zero 
pitch acceleration. 

(10) Fitting. A fitting is a part or 
terminal used to join one structural 
member to another. (See § 4b.307 ( c ) j 

(f) Powerplant installation'—(1) Brake 
horsepower. Brake horsepower is the 
power delivered at the propeller shaft of 
the engine, 

(2) Take-oil vomer or thrust. (1) 
Take-off power for reciprocating engines 
is the brake horsepower developed under 
standard sea level conditions and under 
the maximum conditions of crankshaft 
rotational speed and engine manifold 
pressure approved for the normal take
off, and limited in use to a maximum 
continuous period as indicated in the 
approved engine specification, 

(11) Take-off power for turbine en
gines is the brake horsepower developed 
under static conditions at specified al
titudes and atmospheric temperatures 
and under the maximum conditions of 

1 For engine airworthiness requirements see 
Part 13 of this subchapter; for propeller air
worthiness requirements see Part 14 of this 
subchapter. 
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rotor shaft rotational speed and gas tem
perature approved for the normal take
off, and limited in, use to a maximum 
•continuous period as indicated in the 
approved engine specification. 

(iii) Take-off. thrust for turbine en
gines is the jet thrust developed under 
static conditions at specified altitudes 
and atmospheric temperatures and un
der the maximum conditions of rotor 
shaft rotational speed and gas tempera
ture approved for the normal take-off, 
and limited in use to a maximum con
tinuous period as indicated in the ap
proved engine specification, 

(3) Maximum continuous power or 
thrust. (I) M a x i m u m continuous 
power for reciprocating engines is the 
brake horsepower developed in stand
ard atmosphere at a specified altitude 
*nd under the maximum conditions of 
-crankshaft rotational speed and engine 
manifold pressure, and approved for use 
•during periods of unrestricted duration. 

<ii) Maximum continuous power for 
turbine engines is the brake horsepower 
developed at specified altitudes, atmos
pheric temperatures, and flight speeds 
and under the maximum conditions of 
rotor shaft rotational speed and gas 
temperature, and approved for use dur
ing periods of unrestricted duration. 

<iil) Maximum continuous thrust for 
turbine engines is the jet thrust de
veloped at specified altitudes, atmos
pheric temperatures, and flight speeds 
-and under the maximum conditions of 
rotor shaft rotational speed and gas 
temperature, and approved for use dur
ing periods of unrestricted duration. 

(4) Gas temperature. Gas tempera
ture for turbine engines is the tempera
ture of the gas stream obtained as 
Indicated in the approved engine specifi
cation. 

(5) Manifold pressure. Manifold pres
sure is the absolute pressure measured 
A t the appropriate point in the induction 
system, usually in inches of mercury. 

(6) Critical altitude. The critical 
altitude is the maximum altitude at 
-which In standard atmosphere It is pos
sible to maintain, at a specified rota
tional speed, a specified power or a speci
fied manifold pressure. Unless otherwise 
stated, the critical altitude is the maxi
mum altitude at which it is possible to 
maintain, at the maximum continuous 
rotational speed, one of the following: 

(i) The maximum continuous power, 
in the case of engines for which this 

power rating is the same at sea level 
and at the rated altitude, 

(ii) The maximum continuous rated 
manifold pressure, in the case of engines 
the maximum continuous power of 
which is governed by a constant manifold 
pressure, 

(7) Pitch setting. Pitch setting is the 
propeller blade setting determined by 
the blade angle measured in a manner, 
and at a radius, specified in the in
struction manual for the propeller. 

(8) Feathered pitch. Feathered pitch 
is the pitch setting which in flight, with 
the engines stopped, gives approximate
ly the minimum drag and corresponds 
with a windmilling torque of approxi
mately zero. 

(9) Reverse pitch. Reverse pitch is 
the propeller pitch setting for any blade 
angle used beyond zero pitch (e. g., the 
negative angle used for reverse thrust). 

Cg) Fire protection—(1) Fireproof. 
Fireproof material means a materia! 
which will withstand heat at least as 
well as steel in dimensions appropriate 
for the purpose for which it is to be used. 
When applied to material and parts used 
to confine fires in designated fire zones, 
fireproof means that the material or part 
will perform this function under the 
most severe conditions of fire and dura
tion likely to occur in such zones. 

(2) Fire-resistant. When appiied to 
sheet or structural members, fire-resist
ant materia] means a material which 
will withstand heat at least as well as 
aluminum alloy in dimensions appro
priate for the purpose for which it is to 
be used. When applied to fluid-carrying 
lines, other flammable fluid system com
ponents, wiring, air ducts, fittings, and 
powerplant controls, this term refers to 
a line and fitting assembly, component, 
wiring or duct, or controls which will 
perform the intended functions under 
the heat and other conditions likely to 
occur at the particular location. 

(3) Flame-resistant. Flame-resistant 
material means material which will not 
support combustion to the point of 
propagating, beyond safe limits, a flame 
after the removal of the ignition source. 

(4) Flash-resistant. Flash-resistant 
material means material which will not 
burn violently when ignited. 

( 5 ) Flammable. Flammable pertains 
to those fluids or gases which will ignite 
readily or explode. 

Ch) Miscellaneous—(1) Supplemental 
breathing equipment. Supplemental 
breathing equipment is equipment de-
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signed to supply the supplementary oxy
gen required to protect against anoxia 
at altitudes where the partial pressure 
of oxygen in ambient air is reduced. 
(See § 4b.651.) 

(2) Protective breathing equipment. 
Protective breathing equipment is equip
ment designed to prevent the breathing 
of noxious gases which might be present 
as contaminants in the air within the 
airplane in emergency situations. (See 
§ 4b.65L) 
i 15 F. B. 3543, June 8, 1950, as amended by 
Amdt. 4b-6, 17 P. R. 1088, Feb. 5, 1952; 
Amdt. 4b-8, 18 F. R. 2214, Apr. 18, 1953; 
Amdt. 4b-2, 20 F.R. 5303, July 26, 1955: 
Amdt. 4b-6, 22 F.R. 5563, July 16, 1957; 
Amdt. 4b-8, 23 F.R. 2590, Apr. 19, 1958; 
Amdt. 4b-l l , 24 F.R. 7068, Sept. 1, 1959; 
Amdt. 4b-12, 27 F.R. 2989, Mar. 30, 1962] 

CERTIFICATION 

§ 41). 10 Eligibility for type certificates. 
An airplane shall be eligible for type 

certification under the provisions of this 
part if it complies with the airworthi
ness provisions established by this part 
or if the Administrator finds that the 
provision or provisions not complied with 
are compensated for by factors which 
provide an equivalent level of safety: 
Provided, That the Administrator finds 
no feature or characteristic of the air
plane which renders it unsafe for the 
transport category. 
(Amdt. 4b-8, 17 F. R. 1088, Feb. 5, 1952] 

§ 4 b , 1 0 - l Approval of reverse thrust 
propellers (FAA policies which ap
ply to § 4 b . l 0 ) . 

A reverse thrust propeller is a design 
feature which is not fully covered in the 
Civil Air Regulations. When an airplane 
incorporates a reverse thrust propeller 
installation, it will be approved in ac
cordance with the policies set forth in 
§ 4b.402-l, provided it has no feature 
or characteristic which renders its use 
unsafe in transport category airplanes. 
(Supp. 25, 20 F. E. 2277, Apr. 8, 1955] 

§ 4b. 10—2 Approval of automatic pro
peller feathering installations (FAA 
policies which apply to § 4 b . l 0 ) . 

An automatic propeller feathering de
vice is- a design feature not specifically 
covered in the Civil Air Regulations. 
"When an airplane incorporates an auto
matic feathering device. It will be accept
able under the provisions of § 4b.l0 as 
providing an equivalent level of safety in 
showing compliance with §5 4b,115, 

4b.110, 4b.l20 and 4b.l33 if it complies 
with policies prescribed in §§ 4b.115-2, 
4b.116-1, 4b.l20-l, 4b .401-1, and 
4b.700-l, and if there are no features or 
characteristics which make it unsafe for 
use on transport aircraft. 
[Supp. 23, 19 F. R. 1817, Apr. 2, 1954] 

§ 4b. l0-3 Minimum quantity of anli-
detonant fluid required (FAA poli
cies which apply to § 4b .10) . 

The use of anti-detonant fluid in 
limited quantities as a supplemental fluid 
for take-off power operations is a 
feature not specifically covered in the 
Civil Air Regulations. A system in
corporating anti-detonant fluid will be 
acceptable under the provisions of 
§ 4b.l0 as providing a satisfactory level 
of safety from the standpoint of the 
quantity of fluid available if it complies 
with the policies contained in SS 4b.420-l 
and 4b.718-l. 
JSupp. 25, 20 F. R. 2277, Apr. 8, 1955] 

§ 4b . l l Designation of applicable reg
ulations. 

The provisions of this section shall 
apply to all airplane types certificated 
under this part irrespective of the date 
of application for type certificate. 

(a) Unless otherwise established by 
the Administrator, the airplane shall 
comply with the provisions of this part 
together with all amendments thereto 
effective on the date of application for 
type certificate, except that compliance 
with later amendments may be elected 
or required pursuant to paragraphs ( c ) , 
( d ) . ( e ) , and Cf) of this section. 

(b) If the interval between the date of 
application for type certificate and the 
issuance of the corresponding type cer
tificate exceeds Ave years, a new applica
tion for type certificate shall be required, 
notwithstanding the applicant may have 
been issued a provisional type certificate, 
except that for applications pending on 
May 1, 1954, such five-year period shall 
commence on that date. At the option 
of the applicant, a new application may 
be filed prior to the expiration of the 
flve-year period. In either instance the 
applicable regulations shall be those ef
fective on the date of the new applica
tion in accordance with paragraph (a) 
of this section. 

<c) During the interval between filing 
the application and the Issuance of a 
type certificate, the applicant may eleel 
to show compliance with any amend' 
ment of this part which becomes eftec-
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tive during that interval. In which case 
all other amendments found by the Ad
ministrator to be directly related shall 
be complied with. 

<d) Except as otherwise provided by 
the Administrator pursuant to 5 1.24 of 
this subchapter, a change to the type 
certificate (see § 4b.l3 (b ) ) may be ac
complished, at the option of the holder 
of the type certificate, either in accord
ance with the regulations incorporated 
by reference in the type certificate pur
suant to § 4b.l3 ( c ) , or in accordance 
with subsequent amendments to such 
regulations in effect on the date of ap
plication for approval of the change, 
subject to the following provisions: 
(1) When the applicant elects to show 

compliance with an amendment to the 
regulations in effect on the date of ap
plication for approval of a change, he 
shah show compliance with all amend
ments which the Administrator finds are 
directly related to the particular amend
ment selected by the applicant. '. 

(2) When the change consists of a new 
design or a substantially complete rede
sign of a component, equipment installa
tion, or system installation of the air
plane, and the Administrator finds that 
the regulations incorporated by refer
ence in the type certificate pursuant to 
§ 4b. 13 (c) do not provide complete 
standards with respect to such change, 
he shali require compliance with such 
provisions of the regulations in effect on 
the date of application for approval of 
the change as he finds will provide a level 
of safety equal to that established by the 
regulations incorporated by reference at 
the time of issuance of the type certifi
cate. 

NOTE: Examples of new or redesigned com
ponents and Installations which might re
quire compliance with regulations In effect 
on the date of application for approval, are: 
New powerplant Installation which Is likely 
to introduce additional fire or operational 
hazards unless additional protective meas
ures are incorporated; the installation of 
an auto-pilot, a pressurizatlon system, or a 
new electric power system, .; 

(e) If changes listed in subparagraphs 
<1) through (3) of this paragraph are 
made, the airplane shall be considered as 
a new type, in which case a new appli
cation for type certificate shall be re
quired and the regulations together with 
all amendments thereto effective on' the 
date of the new application shall be made 

applicable in accordance with para
graphs (a ) , (b ) , ( c ) , and (d) of this 
section 

(1) A change in the number of 
engines; 

(2) A change to engines employing 
different principles of propulsion; 

(3) A change in design, configuration, 
power, or weight which the Administra
tor finds is so extensive as to require a 
substantially complete investigation of 
compliance with the regulations, 

(f> Except as otherwise required by 
paragraph (e) (3) of this section com
pliance with the provisions of subpara
graphs (1) and (2) of this paragraph is 
required for the type certification of a 
turbopropeller-powered airplane which 
was previously type certificated with the 
same number of reciprocating engines: 

(1) The requirements of this part ap
plicable to the airplane as type certifi
cated with reciprocating engines and, in 
addition thereto or in lieu thereof as ap
propriate, the provisions of subdivisions 

. (i) through (iv) of this subparagraph, 
effective on the date of application for 
type certification of the turbopropeller-
powered airplane; 

(i) The certification performance re
quirements prescribed in paragraph (2) 
of Special Civil Air Regulation No. 
SR-422B; 

(ii) The powerplant requirements of 
this part applicable to the turboprop 
airplane; 

(iii) The requirements of this part for 
the standardization of cockpit controls 
and instruments, except when a showing 
of compliance with a particular detailed 
requirement would be impractical and 
would not contribute materially to stand
ardization; and 

(iv) Such other requirements of this 
part applicable to the turboprop airplane 
which are found to be related to the 
changes in engines and which are neces
sary to insure a level of safety of the 
turboprop airplane equivalent to that 
established for the airplane certificated 

• with reciprocating engines. 
•"•'"' (2) If new limitations are established 
with respect to weight, speed, or altitude 
of-operation, which are significantly 
altered from those approved for tbe air
plane with reciprocating engines, com
pliance shall be shown with all of the 
requirements of this part, applicable to 
the specific limitations being changed, 
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which are in effect on the date of appli
cation for type certification of the turbo
propeller-powered airplane. 
[Amdt. 4b~l, 19 F.R. 2240, Apr, 20, 1954, as 
amended at 19 F.R. 2532, May 1, 1954; Amdt. 
4P-12, 27 F.R. 2989, Mar. 30, 1962; Amdt. 
4b-13, 27 F.R. X2925, Dec. 29. 19B2] 

CROSS REFERENCE : For Special Civil Air 
Regulation with respect to type certification 
of transport category airplanes with turbo
prop replacements and applicable to 8 4b.ll 
(e)(2), see SR-423, supra. 

§ 4b. 12 Recording of applicable regu
lations. 

The Administrator, upon the issuance 
of a type certificate, shall record the 
applicable regulations with which com
pliance was demonstrated. Thereafter, 
the Administrator shall record the ap
plicable regulations for each change in 
the type certificate which is accom
plished in accordance with regulations 
other than those recorded at the time 
of issuance of the type certificate. (See 
§ 4b.11.) 

[Amdt. 4b-l, 19 F. n. 2249, Apr. 20, 1954] 

§ 4b.l3 Type certificate. 
(a) An applicant shall be Issued a 

type certificate when he demonstrates 
the eligibility of the airplane by comply
ing with the requirements of this part in 
addition to the applicable requirements 
in Part 1 of this subchapter. 

(b) The type certificate shall be 
deemed to include the type design (see 
§4b.l4 (b)>, the operating limitations 
for the airplane (see §4b.700), and any 
other conditions or limitations pre
scribed by the regulations in this sub
chapter. 

(c) The applicable provisions of this 
part recorded by the Administrator in 
accordance with ! 4b.l2 shall be con
sidered as incorporated in the type cer
tificate as though set forth in full. 
5 Amdt. 4b-6, 17 F. R.. 1088, Feb. 2, 1952, as 
amended by Amdt. 4b-l, 19 P. E. 2250, Apr, 
20, 1964] 

§ 41>.14 Data required. 
(a) The applicant for a type certificate 

shall submit to the Administrator such 
descriptive data, test reports, and com
putations as are necessary to demon
strate that the airplane complies with 
the requirements of this part. 

(b) The descriptive data required in 
paragraph <a) of this section shall he 

known as the type design and shall con
sist of such drawings and specifications 
as are necessary to disclose the configu
ration of the airplane and all the design 
features covered in the requirements of 
this part, such information on dimen
sions, materials, and processes as is nec
essary to define the structural strength 
of the airplane, and such other data as 
are necessary to permit by comparison 
the determination of the airworthiness of 
subsequent airplanes of the same type. 
[Amdt. 4b-6, 17 F. R. 1088, Feb. 6, 1952] 

§ 4b.15 Inspections and tests. 
Inspections and tests shall Include all 

those found necessary by the Adminis
trator to insure that the airplane com
plies with the applicable airworthiness 
requirements and conforms to the 
following: 

(a) All materials and products are in 
accordance with the specifications in the 
type design, 

(b) All parts of the airplane are con
structed in accordance with the drawings 
in the type design, 

(c) All manufacturing processes, con
struction, and assembly are as specified 
in the type design. 
[Amdt. 4b-6, 17 F. R. 1086. Feb. 5, 1952, as 
amended by Amdt. 4b-8, 18 F. R. 2214, Apr. 
IB, 1953] 

§ 41). 16 Flight tests. 
After proof of compliance with the 

structural requirements contained in this 
part, and upon completion of all neces
sary inspections and testing on the 
ground, and proof of the conformity of 
the airplane with the type design, and 
upon receipt from the applicant of a re
port of flight tests performed by him, the 
following shall be conducted: 

(a) Such official flight tests as the Ad
ministrator finds necessary to determine 
compliance with the requirements of this 
part. 

(b) After the conclusion of flight tests 
specified in paragraph (a) of this section, 
such additional flight tests as the Ad
ministrator finds necessary to ascertain 
whether there Is reasonable assurance 
that the airplane, its components, and 
equipment are reliable and function 
properly. The extent of such additional 
flight tests shall depend upon the com
plexity of the airplane, the number and 
nature of new design features, and the 
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record of previous tests and experience 
for the particular airplane type, its com
ponents, and equipment. If practicable, 
these flight tests shall be conducted on 
the same airplane used in the flight tests 
specified in paragraph (a) of this section. 
[Amdt. 4b-8, 17 F. R. 1088, Feb. 5, 19521 

§ 4b. 1 6 - 1 Applicant's flight test report 
(FAA policies which apply to 
§ 4 b . l 6 ) . 

The applicant should submit a report 
signed by his test pilot containing the 
results of flight tests which were con
ducted by him. It should certify that 
the aii-plane has been flown at least in 
all maneuvers necessary for proof of 
compliance with the flight requirements 
and it is his belief that the airplane will 
conform therewith. In the case of very 
large airplanes, this procedure may be 
modified as deemed necessary by the 
Administrator. 
(Supp. 24, 19 P. E. 4448, July 20, 1954] 
§ 4 b . l 6 - 2 Pre-flight test p l a n n i n g 

(FAA policies which apply to 
§ 4 b . l 6 ( a ) ) . 

(a) Proposed official flight test pro
gram. Before the airplane is presented 
for official type certiflcatipn tests, the 
applicant should submit to the FAA a 
proposed flight test program which wil l . 
indicate at least the following: 

(1) The area, defined by the several 
selections described in i 4b.lOO-2 which 
Is to be covered by the terms of the type 
certification. 

(2) All proposed tests; the order in 
which they are to be conducted; the 
purpose of each test; and for each the 
airplane weight, C. G. position; flap set
ting, power to be drawn, and, where 
appropriate, the altitude, the trim 
speedCs) and the speed(s) or speed 
range to be investigated. Appendix A1 

presents a list of most of the flight and 
operation tests generally required for 
the type certification program together 
with information relative to the air
plane configuration, test procedure, and 
special instrumentation for each test. 

(3) Since most transport airplanes 
undergo many changes during their life 
span it is well to consider this fact in 
setting up a flight test program. Such 
changes as installation of different pro
pellers, higher powered engines, etc., 
can often be predicted in advance. 

(4) It is often desirable to simulate 
operation with higher power for the de

termination of flying qualities and other 
tests, thus simplifying the problem of 
approving the airplane when the power 
change becomes effective. Data of this 
nature obtained during PAA flight tests 
may often reduce further testing during 
the life of the airplane. 

(5) When an airplane has been type 
certificated in the transport category 
and a change is made affecting perform
ance and/or flying qualities, the follow
ing procedure is suggested: 

Ci) The effect of the change on each 
of the flight tests in the general flight 
pi'ogram should be noted. 

(ii) Those tests which are materially 
influenced by the change should be listed. 

(iii) A- test program should be pre
pared embodying such of these tests as-
are felt to be critical or representative. 
This program should be forwarded to the 
PAA with the reasons for selecting the 
pertinent items. Appendix B 1 shows 
representative flight programs for vari
ous types of changes and may be help
ful in the preparation of the programs. 

(iv) A description should be submitted 
of the method(s) which the applicant 
proposes to use in order to reduce the ob
served data to standard conditions. 

(v) A statement should be submitted 
of any intention on the part of the ap
plicant to resort to calculation in lieu of, 
or for the purpose of generalizing test 
data, together with a description df the 
data upon which these calculations are 
to be based and the methods to be used 
therein. 

(6) Since It will require time for the 
PAA to determine the adequacy of this 
entire program, it is strongly recom
mended that it be submitted as early as 
practicable, otherwise the commence
ment of the testing may be delayed. 

(b) Order of testing. The Civil Air 
Regulations are so worded that the re
sults of some flight tests have a definite 
bearing on the conduct of other tests. 
For this reason careful attention should 
be given to the order of testing. The 
exact order of testing will be determined 
only by considering the particular air
plane and test program involved. Ap
pendix C ' shows a general arrangement 
that may be of assistance to those ap
plicants who are not familiar with the 
FAA flight test procedures. Tests which 

•Not submitted lor publication in th» 
FEDERAL REGISTER. 
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are particularly Important in the early 
stages of the program are: 

(1) Air-speed calibration. All tests 
involving air speed depend upon the 
calibration. 

(2> Stall speed measurement. Most of 
the performance tests and flying quali
ties are related to the stall speed. 

(3) Minimum control speed for take
off. The take-off safety speed depends 
upon this item. 

(4) Engine cooling. All en route climb 
speeds and cowl flap settings are related 
to this test. 

(c) Test groupings—(1) Weight and 
C. G. In addition to the regulatory re
lation of one test to another, efficient 
testing requires that consideration be 
given to the accomplishment of as many 
tests on a single flight as can be accom
modated successfully. The tests shown 
in Appendix D 1 have been grouped under 
various weight and center of gravity 
conditions in order to facilitate the de
velopment of a flight test program. 

(2) Special instrumentation. Simi
larly, consideration should be given to 
grouping of tests that involve special 
instrumentation. Examples of these are 
take-off and landing tests which usually 
require ground equipment to record 
horizontal distance, height, and time. 
Ground calibration of the air-speed in
dicating system can be accomplished at 
the same time. The FAA possesses cer
tain instruments which may be used for 
obtaining test data, such as trailing air
speed bombs, sensitive altimeters, stop 
watches, carbon monoxide indicators, 
etc., as well as photographic equipment 
for measuring take-off and flight land
ing paths. It is therefore recommended 
that the matter of instrumentation be 
discussed with the FAA before any deci
sion is made with regard to the detailed 
flight test program. A list containing 
those tests requiring special instrumen
tation is shown in Appendix E. 1 

(3) Data reduction. Ii the overall 
elapsed time for the certification pro
gram is to be kept to a minimum, tests 
requiring considerable data reduction 
shouid be conducted as early in the pro
gram as- possible. Most performance 
data, particularly landing and take-off 
data, fall in this category. 
[Supp. 24, 19 F, R . 4448, July 20, 1954] 

1 Not submitted for publication in the 
FEDERAL REGISTER. 

§ 4K16-3 Additional flight tests (FAA 
policies which apply to § 4 b . l 6 ( b ) ) . 

(a) General. CI) At the option of 
the applicant, the flight tests specified in 
Civil Aeronautics Manual 1.76-4 (§ 1.76-
4) af this subchapter for the ferry flight 
of a four-engine airplane with one en
gine inoperative may be conducted dur
ing the flight tests for type certification. 
Routine CAR tests as prescribed in; 
§§4b.l00 through 4b.743 will be con
ducted (in accordance with existing pro
cedures) to determine performance,, 
flying qualities, power plant characteris
tics, etc. 

(2) The official functional and re
liability tests will be that portion of the-
tests conducted under the immediate-
supervision of the Type Certification 
Board* as prescribed in paragraphs (c) 
through (h) of this section to show c o m 
pliance with !§ 4b.100 through 4b.743. 

(3) Supplementary experience c o n 
sisting of other flight tests and expe
rience with an airplane (of the same) 
type will be taken into consideration in 
establishing the extent of the official por
tions of the teste. This supplementary-
experience may be obtained by the man
ufacturer, military services, airlines, etc. 

(4) Simulated tests consisting of tests 
on the ground or in an airplane of (like) 
components and equipment under con
ditions simulating those likely to be o b 
tained in service will also be taken lnto< 
consideration in establishing the extent 
of the official portion of the tests. 

(b) Functional and reliability tests. 
In order to satisfactorily accomplish the-
objectivesof § 4b.l6 (b) concerning addi
tional flight tests and the extent thereof, 
the Administrator deems it necessary 
that: 

( D A comprehensive and systematic-
check be made in flight of the operation 
of all components to determine whether 
they "function properly," i. e., perform-
their intended function without intro
ducing safety hazards. 

(2) Sufficient testing and supplemen
tary experience under actual, or a com
bination of simulated and actual e x 
perience, be obtained and evaluated to-
give reasonable assurance that the air
plane is "reliable." i. e., should continue-
to function properly in service, (In c-r-

•A Type Certification Board Is set up by 
the FAA field olflceB on each new type air
craft project. 
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der to obtain wider experience, manufac
turers are encouraged to cooperate with 
airlines or other responsible operators in 
operating experimental airplanes of the 
same type under service conditions.) 

(3) Appropriate corrective action be 
taken when the need therefor is deter
mined under subparagraphs (1) and (2) 
of this paragraph, (The FAA is con
cerned only to the extent that the air
plane can be operated safely under suit
able inspection and maintenance proce
dures, but is not concerned with mainte
nance costs.) 

(c) Test program. The Type Certifi
cation Board for each project will decide 
upon a proposed official test program at 
the time of the pre-flight meeting of the 
Board (prior to the routine CAR flight 
tests) and coordinate this with the air
plane manufacturer. At the conclusion 
of the routine type tests, the T. C. Board 
will meet again to review the experience 
gained in those tests, changes made in 
the design, and any additional supple
mentary experience, and to revise the 
proposed test program accordingly. 

(d) Planning and execution of test 
program. The following points should 
be considered: 

(I) The test program should be suf
ficiently well planned to enable its execu
tion in an efficient manner without: 
overlooking important items. It Is not : 

intended that the "paper work" be over
emphasized to the detriment of the prac
tical results, and it should be reduced 
to a minimum for small simple airplanes. 
The T. C. Board will review the design 
features and equipment with respect to 
the general objectives, and prepare a Ust 
showing: 

(1) Components and systems to be 
checked in subparagraph (4) of this 
paragraph, 

(II) A brief description of the opera
tions to be performed, where these are 
not obvious (referencing any necessary 
operating instructions), : 

(ill) Special checks or likely critical 
conditions, 

(iv) Estimated flight time required. 
(2) Allowance may be made for the 

functional tests already required by the 
routine type tests. Allowance may also 
be made for simulated testing of-new 
features and equipment; however, the 
flight test program should be planned to 
determine the adequacy of the simulated 
tests (e, g., to determine whether the 

actual environmental conditions of tem
perature,* vibration, etc., are covered 
by the simulated tests) when these may 
be critical, and to determine whether 
the installation and connected systems 
are satisfactory. The T. C. Board will 
then make a consolidated estimate of the 
total flight time required, allowing for 
overlapping, and adjust this in accord
ance with the "Test time" outlined in 
paragraph (e) of this section. 

(3) The program will be arranged to 
permit the Flight Test Agent in charge 
to become thoroughly familiar with the 
flying qualities of the airplane, par
ticularly those not specifically covered 
in the routine type tests. 

(4) All components of the airplane 
should be intensively operated and 
studied under all operating conditions 
expected in service and obtainable within 
the time and geographic limitations of 
the tests. Intensive operation means re
peated operation of components in 
various sequences and combinations 
likely to occur in service. Particular at
tention should be given to potential 
sources of crew error, overtaxing of crew 
ability and the emergency procedures 
that would be required in the event of 
malfunction of any component. This 
intensive type of testing should be con
ducted in all cases, but the length of time 
for which it is continued will depend 
upon the simulated and supplementary 
experience available for the particular 
type, as outlined in "Test time" in para
graph (e) of this section. 

(5) Ground inspections should be 
made at appropriate intervals during the 
test program to determine whether there 
are any failures or incipient failures in 
any of the components which might be 
a hazard to safe flight. 

(6) When design changes are made 
during the course of the test, or when 
the official test airplane differs from 
those on which supplementary experi
ence is obtained, or from modified ver
sions of the same basic airplane type, 
the revised or modified items should be 
rechecked In accordance with the above 
procedure, but every effort should be 

* Thl8 does not Imply that flight tests must 
be conducted under the most severe outside 
air temperatures likely to be encountered in 
service. It should normally be possible to 
determine the effects of extreme outside 
temperatures on local temperatures by ex
trapolation or by suitable correction factors. 
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made to include such items in the pro
gram in such a way as to avoid unduly 
extending the overall test time. To this 
end, the Administrator may accept, in 
lieu of additional flight tests: 

(i) Special tests of the original and 
revised components in which the condi
tions causing failure are intensified and 

fii) Simulated tests of differing 
components. 

(c> Test time. It is highly desirable 
that functioning and reliability test pro
grams be administered uniformly so that 
the program and flight time for a given 
project would be approximately the same 
regardless of which T. C. Board admin
istered the project. This is difficult to 
achieve without establishing fixed arbi
trary test times which would obviously 
be contrary to the intent of § 4b.16 (b ) . 
The following procedure which permits 
considerable flexibility is, therefore, es
tablished for the guidance of T. C. 
Boards. 

(1) When supplementary experience 
is not taken into account and the air
plane is conventional in regard to com
plexity and design features, the function
ing and reliability test programs should 
be 150 hours. This time may be reduced 
to allow for simulated testing (see para
graph (d) (2) of this section), and for 
supplementary experience (see subpara
graph f2) of this paragraph). However, 
it may be necessary to increase the 150 
hours, if difficulties are encountered in 
earlier flights, or for radically new de
sign features or in extreme cases of com
plexity. An example of extreme com
plexity would be an airplane intended for 
operation at 40,000 ft. altitude, with 
automatic dive recovery flaps, turbos, 
variable jet exhaust, two speed cooling 
fans, retractable wind screens, automatic 
control of engine cooling, turbos, inter-
coolers, jet exhausts, etc. The test pro
gram for such an airplane might require 
as much, as 300 hours if no supplemen
tary experience were available. 

(2) When satisfactory supplementary 
experience is available and taken into 
account, the following allowances should 
be used as a guide and applied with Judg
ment in reducing the official flight test 
time. However, in any case, the official 
program should provide sufficient time to 
accomplish the objective of paragraph 
(b) (1) of this section in accordance 

with the items listed in paragraph (d) 
(3) and (4) of this section. 

(1) For intensive experience. When 
the allowance is based on the total time 
of any one airplane in airline crew train
ing and similar intensive operations, two 
hours of such operation may be consid
ered equivalent to one hour of official 
testing. 

(ji) For miscellaneous experience. 
When the allowance is based on the total 
time of any one airplane, five hours of 
such experience may be considered 
equivalent to one hour of official testing. 

(iii) Reduction for supplementary ex
perience. Whenever a reduction of 
official test time is desired on the basis 
of supplementary experience, such ex
perience should be adequately recorded 
and submitted to the T. C. Board as de
scribed in paragraph (f) of this section. 

(f) Reports and records. (1) A log 
should be kept of all flight tests, and ac
curate and complete records kept of the 
inspections made and of all defects, dif
ficulties, and unusual characteristics and 
sources of crew error discovered during 
the tests, and of the recommendations 
made and action taken. Items for which 
design changes may be required -will be 
reported to the manufacturer and the 
appropriate FAA engineering division. 

(2) If supplementary experience is to 
be taken into account, similar records of 
such experience should be kept and sub
mitted to the T. C. Board, together with a 
list of the differences between the air
plane on which the experience was ob 
tained and the official test airplane. 
When supplementary experience is ob 
tained on a large fleet of airplanes (for 
example, military operations) of the 
same or a comparable type (see para
graph (d) (6) of this section), these 
records may consist of statistical sum
maries in lieu of complete records for 
each individual airplane. 

(3) At the conclusion of the official 
tests, a summary report should be pre
pared by the T. C. Board and forwarded 
to Washington for inclusion in the Type 
Inspection Report. 

(g) Administration. The FAA Flight 
Test Agent in charge will act as coordi
nator of all flight activities of the T, C. 
Board during the official program and 
the agent or an alternate designated by 
him will participate in all flights. He will 
collaborate with the manufacturers' 
pilots in all these activities, particularly 
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in regard to flight plans and procedures. 
The manufacturers' pilot should be In 
command of all flights, but PAA pilots 
will fly the airplane at least sufficiently to 
accomplish Item listed in paragraph Cd> 
(3) of this section. 

(1) Other PAA personnel (e.g., repre
sentatives of other divisions and special
ists) will participate in the flight tests 
when deemed necessary by the T. C. 
Board to accomplish the purposes of the 
tests. 

(2) When supplementary experience 
is obtained in airline operations, a FAA 
Aviation Safety Agent will be assigned 
to follow the operations, review the op
erator's records, and supplement these 
by reports to the T. C. Board. 

(h) Test airplane. To facilitate com
pletion of the type certification proce
dure one airplane may be used for the 
official functioning and reliability tests 
while another airplane (or airplanes) is 
used for the routine type tests. In this 
case the test time on at least one air
plane should be sufficient to accomplish 
the objective of paragraph (b) (2) of 
this section. 

(i) Modified types. The procedure 
outlined in paragraph (h) of this section 
applies to new type designs. When a 
design employs components identical to 
those used in previous designs, credit 
may be given for the supplementary ex
perience available for such components. 
When a design is modified (for example, 
several versions of the same basic type 
with different engines, propellers, etc.), 
the modified features and components 
should be treated in accordance with 
paragraph (d) (6 ) of this section. 
[Hupp. 24, 19 P. R. 4447, July 20, 1S54, as 
amended by Supp. 29, 20 P. R. 6677. Sept. 
10, 1955] 
§ 4 b . l 6 ^ t Flight tests (FAA policies 

which apply to § 4 b . l 6 ) . 
The policies outlined in §4b.402-l(c) 

and (1) (3) will apply. 
[Supp. 25, 20 Pfl. 2277, Apr. 8, 1»55] 
§ 4L.17 Airworthiness, experimental, 

and production certificates. 
(For requirements with regard to these 

certificates see Fart 1 of this subchapter.) 
[Amdt. 4b-6, 17 P. R. 1088, Feb. 5, 1952] 
§ 4b. 18 Approval of materials, parts, 

processes, and appliances, 
(a) Materials, parts, processes, and 

appliances shall be approved upon a basis 

and in a manner found necessary by the 
Administrator to implement the perti
nent provisions of the regulations in this 
subchapter. The Administrator may 
adopt and publish such specifications 
as he finds necessary to administer this 
regulation, and shall incorporate therein 
such portions of the aviation industry. 
Federal, and military specifications re
specting such materials, parts, processes, 
and appliances as he finds appropriate. 

HOTS: The provisions of this paragraph are 
Intended to allow approval of materials, 
parts, processes, and appliances under the 
system of Technical Standard Orders, or in 
conjunction with type certification proce
dures for an airplane, or by any other form 
of approval by the Administrator. 

(b) Any material, part, process, or ap
pliance shall be deemed to have met the 
requirements for approval when it meets 
the pertinent specifications adopted by 
the Administrator, and the manufac
turer so certifies in a manner prescribed 
by the Administrator. 
[Amdt. 4b-fl, 17 P. R. 1088, Feb. 5, 1852] 
§ 4 b . l 8 - l Approval of aircraft mate

rials, parts, processes and appliances 
(FAA rules which apply to § 4b. 18). 

Aircraft materials,parts,processes and 
appliances made the subject of Technical 
Standard Orders shall be approved upon 
the basis and in the manner prescribed 
in Fart .514,' "Technical Standard Or
ders—C Series—Aircraft Components", 
of this title. 
[Supp. 20, 17 P. R. 10101, Nov. 7, 1952] 
§ 4b. 18-2 Application of T e c h it i c a 1 

Standard Orders—C Series (FAA 
policies which apply to § 4b. 18) . 

(a) Purpose of Technical Standard 
Orders. Technical Standard Orders are 
a means by which the Administrator 
adopts and publishes the specifications 
for which authority is provided in 
§4b . l8 (a ) . 

(b) Applicability of Technical Stand
ard Order requirements. (1) The ap
plicability of and effective dates for 
TSO'd items are set forth in each TSO. 

(2) Each Technical Standard Order 
sets forth the conditions under which 

• Copies of Individual TSO's in Part 514 of 
this title are available upon application to 
the Aviation Information Staff, Federal Avi
ation Agency, Department of Commerce 
Washington 25, D.C. 
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materials, parts, processes and appli
ances approved by the Administrator 
prior to establishment of an applicable 
TSO, may continue to be used in aircraft. 

(3) The establishment of Technical 
Standard Order for any product does 
not preclude the possibility of establish
ing the acceptability of a similar prod
uct as part of an aircraft, engine or pro
peller, under the type certification or 
modification procedures, if there is es
tablished a level of safety equivalent to 
that provided in the Civil Air Regula
tions as implemented by the appropriate 
Technical Standard Order and the prod
uct is identified as a part of the airplane, 
engine or propeller. 

(c) Administration of the Technical 
Standard Order (TSO) system. The 
principles which apply In administering 
the Technical Standard Order system 
are as follows: 

(1) Technical Standard Orders will 
reference performance provisions of rec
ognized government specifications, or es
tablished industry specifications which 
have been found acceptable by the FAA. 
If no satisfactory specification exists, the 
orders will include criteria prepared by 
the Administrator. In preparing crite
ria of this type, the Administrator will 
give consideration to recommendations 
made by the industry. 

(2) Minimum performance require
ments established by the Federal Avi
ation Agency and published in Technical 
Standard Orders will serve as a means 
by which materials, parts, processes, and 
appliances intended for use in certif
icated aircraft will be accepted. 

(3) TSO's set forth the minimum re
quirements for safety. Every effort will 
be made by the FAA to keep the require
ments at the minimum levels of safety, 
and TSO's will not be used to set forth 
"desirable" standards. 

(4) It will be the responsibility of the 
person submitting a statement of con
formance to the FAA, certifying that his 
product meets the requirements of the 
TSO, to conduct the necessary tests 
demonstrating compliance therewith. 
This person will be held responsible for 
maintaining quality control adequate to 
assure that products which he guaran
tees to meet the requirements of a TSO 
do, in fact, meet these standards. The 
FAA will not formally approve such 
products as meeting the requirements of 
TSO's nor exercise direct inspection con

trol over them, The statement of con
formance with the provisions of a Tech
nical Standard Order normally will be 
accepted by the FAA as sufficient indica
tion that the applicable requirements 
have been fulfilled. Any TSO'd item 
which is modified must continue to com
ply with the requirements of the TSO, 
and the person authorizing the modifica
tion will be responsible for such com
pliance. 

(d) Numbering of Technical Standard 
Orders. Each Technical Standard Order 
will be assigned a designation consisting 
of the letters "TSO," a series code letter 
"C", indicating aircraft materials, parts, 
processes or appliances and a serial num
ber to be assigned in sequence for each 
of the TSO's Issued in the " C " series, 
e. g., TSO-C-1, "Smoke Detectors." Re
visions are indicated by the addition of 
letters a, b, c, etc., after the number. 
[Supp. 20. 17 P. R. 10101, Nov. 7. 1952] 

§ 4b. 18-3 Manufacturer (FAA interpre
tation which applies to § 4b. 1 8 ( b ) ) . 

(a) For the purpose of accepting a 
statement of conformance for a Techni
cal Standard Order product, the word 
"manufacturer" is interpreted to mean a 
person who fabricates, or both fabricates 
and assembles, a product by cutting, 
drilling, bolting, riveting, gluing, solder
ing, sewing, or other fabrication and as
sembly techniques. 

(b) A person is not regarded as the 
manufacturer solely by his engaging in 
the following activities: 

(1) Distributing a completed product 
fabricated or fabricated and assembled 
by another person. 

(2) Cleaning and reassembling prod
ucts, repairing products, or replacing, 
components or parts in products. 
[Supp. 41, 23 P. R. 10325, Dec. 25, 1958] 

§ 41>.18—4 Approval of products under -

the type certificate or modification 
procedures (FAA policies which ap
ply to § 4b. l8 (b ) ) . 

A material, part, process, or appliance 
(hereinafter called "product") may be 
approved as a part of the airplane type 
design under a type certificate or a 
supplemental type certificate in accord
ance with the procedures provided in this 
section. 

EXFLANATORT NOTE: Products previously 
approved by the FAA by means of letters 
of approval, Repair and Alteration Form 
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ACA-337, or listing on FAA Product; and: 
Process Specifications will continue to be 
eligible for installation in aircraft unless the; 
eligibility Is restricted by applicable regula-, 
tions or airworthiness directives issued under. 
§ 1.24 of this subchapter. ;. . " ,'."*'.' / . " ' J . 

(a) Policies controlling where there is' 
an; applicable Technical Standard Order:, 
If a Technical Standard Order covering 
the product is in effect,' the applicant for; 
approval should submit type design,! data, 
showing that the product meets the per'-" 
formance. standards of ' the ' 'Technical , 
Standard Order.' Deviations' from such', 
performance standards may be. allowed 
to the extent that the applicant for the'. 
type certificate or the supplementaUtype, 
•certificate substantiates that.certain'pr.oV' 
visions of the Technical'Standar.d Orderj 
•are not required for the^product-as"in'-^ 
stalled in'the airplane. ; I'^T'",,'"*,-.,''?.;'•-

Cb)•'''Policies controlling'in,the absence' 
of'an applicable Standard''.Technical. 
Order.'• -'Where no TSO' covering ! rthe' 
product exists, the applicant 'for; ap-
proval should submit type design: data 
showing compliance with all the, re
quirements of .this part, .which'are' ap-
plicable to the product: Any deviation 
from standards prescribed in this part 
may be'allowed only in accordance with, 
§4b .IO. . . . ':.; / • V'-V,.'.'..;.'.; 

(c) Methods of identifying products 
approved under this section. (1) Prod-.-
ucts approved as a part of the airplane' 
type design. under a"••type certificate 
should be identified by an airplane part 
number on the approved drawing 1 list. 

(2) Products approved as a part of the 
airplane type design .under- a supple-; 
mental type certificate should be identi
fied by a part or drawing number on such 
certificate. ' , : ; : 

(3) Each TSO product that is ap
proved as a part of the airplane'should 
have the TSO identification removed and 
be identified as set forth in subparagraph 
(1) or (2) of this paragraph,; whichever' 
is applicable. . r - y . --:--I ; 
[Supp. 41, 23 F. E. .10325, Dec. 25,-19581 

§ 4b.l9 -y Changes in type design. A.' 
(For requirements'with regard to, 

changes in type design and the, .deaigna-
tion of applicable regulations'therefor, 
see § 4b.ll (d) and .(e), and Part 1. of 
this subchapter.) ~ " " • • • • • ' , ; 
[Amdt. 4b-l, 19 F. K. 2250. Apr. 20, 1954] , 

; 1 ^Subpart B—Flight 

St«. iJCt'.I. CH "GENERAL 

§ 4b.l00 ' 'Proof of compliance. 
. . . •- ::•' '• ' •-• 

• (a) Compliance with the requirements 
prescribed in this subpart shall be estab
lished by flight or other tests conducted 
upon an .airplane of the type for which a 
certificate.;of airworthiness is sought or 
byrCalciilations based on such tests, pro
vided '.that(the'results obtained by calcu
lations-are;'equivalent-in accuracy to the 
results of.direct testing, 
„?(b)/Compliance with each require-
ment.shi'allbe established at all appropri
ate combinations of airplane weight and 
centerr-qf; gravity position within the 
range of-loading conditions for which 
certification:^:is-.-sought by systematic 
inyestigatiori;gf;all these combinations, 
except where compliance can be inferred 
reasonably, •, from , - those combinations 
which; are", in ves tigated. 

;(c),".The controllability, stability, trim, 
aridr;stalling: characteristics of the air
plane shall be established at all altitudes 
up to, the maximum anticipated operat
ing altitude.. ;-. • 
..'..(d)^, The. applicant shall provide a 

persons holding an appropriate pilot 
certificate,-to.make the flight tests, but 
a; designated representative of the Ad
ministrator shall pilot the airplane when 
it is'^founcl-necessary, for the determina
tion'of compliance with the airworthi
ness requirements. " 

'(er;pfflcial'type tests shall be discon-
tinued'"until corrective measures have 
been.taken by the applicant when either: 

(IV "-The -apphcant's test pilot is un
able., or,-unwilling to conduct any of the 
required, flight: tests, or 
..(2)t. It;) is-, found • that requirements 

which have not been met are so substan
tial as : to' render additional test data 
meaningless or are of such a nature as to 
make further testing unduly hazardous. 
" ' ( f ) ; Adequate'provision shall be made 

for emergency egress and for the use of 
parachutes by. members of the crew 
during the flight tests. 
'.,J(g),-The applicant shall submit to the 

Administrator's representative a report 
covering all computations and tests re
quired in connection with calibration of 
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instruments used for test purposes and 
correction of test results to standard at
mospheric conditions. The Administra
tor's representative shall conduct any 
flight tests which he finds necessary to 
check the calibration and correction 
report. 
§ 4b. 100—1 Procedure for demonstrat

ing compliance with the flight re
quirements (FAA policies which ap
ply to § 4b,100(u) ) . 

(a) Responsibility. The burden of 
showing or implementing compliance 
with the requirements for an airworthi
ness or a type certificate rests with the 
applicant. The applicant should at his 
own expense and risk, conduct such offi
cial flight tests as determined by tbe 
FAA to demonstrate compliance with 
the minimum requirements. During the 
type inspection the applicant should 
make available the airplane for that pur
pose as well as all of the personnel and 
equipment necessary to obtain the re
quired data. 

(b) Tolerances permitted for flight 
tests—(1) General. The tolerances in 
(b) (2) of this section are the allowable 
deviation from specified flight condi
tions for a particular test. They are not 
allowable tolerances on specific require
ments, nor'are they to be considered as 
allowable inaccuracy of measurement or 
of the method of determination. As an 
example, when demonstrating stability 
with specified trim speed of 1.4 Vilr the 

Item: 
Weight „ „ . 
Critical Items affected by weight 
C. G 
Air speed 
powerl 
Wind (take-ofl and landing tests) — 

(c) Type Inspection Report. (1) All 
information and data obtained as a re
sult of the type inspection investigation 
and tests, should be reported in Form 
ACA 283-4b, Type Inspection Report. 

(2) "Upon completion of the type in
spection, the applicant should prepare 

trim speed may be 1.4 ^ ± 3 mph or 3 
percent; however, no positive tolerance 
is permitted when demonstrating the 
minimum prescribed trim speed of 1.4 

(i) Where the variation in the param
eter on which a tolerance is allowed will 
have an appreciable effect on the test, 
the results should be corrected to the 
standard value of the parameter; other
wise, no correction is necessary. The 
applicant may adhere to closer tolerances 
if he so desires. 

(ii) The following list indicates the 
cases in which correction for tolerances 
should be made: 

TEST WEIGHT C.Q. AIR 
spend FOWER WIND 

AIR SPEED EALIBRA-
-— ' — — , 
X — — — 

ALL CLIMBS X — X — 
LANDINGS , . X X ^ — X LANDINGS , 

X X X X 
X X X X 
X X — ' X 

STABILITY AND CON
TROL — — -— — MINIMUM CONTROL 

• - — — X — 
(2) Individual tolerances. The fol

lowing are general tolerances from speci
fied values permitted during FAA test
ing. These tolerances apply unless, for 
a particular test, other tolerances are set 
forth in the testing procedure-. These 
tolerances are plus or minus variations 
unless otherwise noted in the particular 
test: '• • 

the information necessary to show com
pliance with the requirements. This ma
terial together with the Airplane Flight 
Manual required by§4b,740 should be 
completed as promptly as possible and 
forwarded to the FAA. 
[Supp. 24, 19 F, R. 4448, July 20, 1954] 

Tolerance 
-fS percent,—10 percent, 
4-5 percent,—1 percent. 
7 percent total travel. 
3 m. p. h. or ± 3 percent whichever Is greater. 
G percent. 
As low as possible but not to exceed approximately 

12 percent V , l or 13 m. p. h., whichever is lower, 
along the runway—measured at a height of 6 
feet above the runway surface. 
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§ 4b. 1 0 0 - 2 Selection of weight, alti
tudes, speeds and wing flap posi-

, tions (FAA policies which apply lo 
§ 4 b . l 0 0 ( b ) ) . 

Before starting official flight tests, 
certain data should be obtained by the 
applicant in order that the options pre
scribed in paragraphs (a) through (e) 
of this section can be executed. 

(a) The selection of the range of 
•weight and altitude to be covered by the 
flight testing required for certification. 
This selection should be based upon the 
extent to which the applicant for cer
tification is concerned with the operat
ing limitations which will be imposed 
upon the airplane. If the applicant Is 
not concerned with this point, he may 
elect to conduct only the flight tests re
quired to demonstrate compliance with 
the minimum performance requirements 
contained in § 4b.ll0 together with those 
quired to demonstrate compliance with 
the flying qualities and other require
ments specified in II 4b.l30 through 4b.-
190. If it is practicable to limit the 
operation of the airplane by a scheduled 
air carrier to sea level airports contain
ing runways of ample length and to 
terrain altitude not in excess of 4,000 
feet, this procedure appears satisfactory. 
It should be noted that this case could 
apply to a seaplane in scheduled opera--
tlon. If the applicant wishes to provide 
for the greatest possible flexibility in the 
matter of compliance with the operating 
limitations contained in 5 40.70 of this 
subchapter, considerably more perform
ance tests will be necessary. It may be 
entirely practicable, for example, for 
operation over routes involving appreci
able differences in the altitude of air
ports, to take advantage of the improve
ment in performance which is possible 
by means of reducing the weight at 
which the airplane is operated. It may 
also be desirable to alter the various 
flap settings in order to improve the 
climbing performance at a given weight. 
In cases such as these, It will be neces
sary to determine by flight testing and 
calculation, the effect of weight, altitude, 
and flap setting, throughout the range 
of each for which it is desired to provide, 
upon the take-off, landing, and climbing 
performance and to include this infor
mation in the FAA Approved Airplane 
Flight Manual, This selection will be 
left to the applicant since, even though 
he may find it difficult to anticipate the 

uses to which the airplane may subse
quently be put, he is nevertheless in 
better position to forecast this than any
one else. 

(b) The selection of the weight range 
to be covered by the terms of the certifi
cation. This selection is closely related 
to paragraph (a) of this section and 
should be based upon essentially the 
same considerations. The simplest pos
sible selection of weights is a single max
imum weight to be used both for take-off 
and landing and as a basis for the oper
ating limitations. The next simplest 
choice would appear to be a maximum 
take-off weight and a maximum landing 
weight differing from take-off weight. 
This choice requires the installation of 
fuel jettisoning equipment (when the 
take-off weight exceeds the landing 
weight by more than 5 percent) of 
sufficient capacity to reduce the weight 
of the airplane from the maximum take
off weight to the maximum landing 
weight in compliance with § 4b.437. The 
operating limitations may then be based 
upon the assumption that these two 
weights exist throughout each flight. 
The most flexible possible arrangement 
in the matter of weights is provided by 
selecting a range of weights for take-off 
and a range for landing, and determin
ing the performance as functions of these 
weights so that, in showing compliance 
with the operating limitations, any 
weight within these ranges may be se
lected to fit the requirements of a par
ticular route. This selection should be 
left with the applicant. 

(c) The selection of the range of atti
tude to be covered by the terms of the 
certification. This selection is also 
closely related to paragraph (a) of this 
section and is analogous in its nature to 
paragraph (b) of this section. The sim
plest possible selection is that indicated 
by the minimum performance require
ments contained in § 4b,110. namely, sea 
level for the purposes of the determina
tion of the take-off and landing dis
tances and certain of the rates of climb 
at 5,000 feet for the purpose of deter
mining the en route rates of climb. The 
selection providing the greatest possible 
flexibility is the one in which these items 
of performance are determined for a 
range of altitude great enough to cover 
all anticipated routes over which the 
airplane may be operated. 

<d) The selection of the wing flap 
positions desired for certification. Poll-
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cies outlined in § 4 b . l l l - l will apply to 
this selection. 

< e) The selection of the critical speed' 
to be used in the determination of the 
take-off distance. Policies outlined in 
5 4b. 113-2 will apply to this'Selection. 
|Supp. 24, 18 F. It. 4449, July 30, 1954] 
§ 4L.100-3 Flying qualities (FAA poli

cies which apply to § 4 b . l O 0 ( c ) ) . 
(a) It should be possible to operate the 

airplane safely at all anticipated alti
tudes without requiring exceptional at
tention and skill by the pilot or appro
priate crew members. 

<b) If there is less than two mph dif
ference in the forward and rearward 
C. G. stalling speeds, all flying qualities 
may be based upon the forward C. G. 
stalling speeds. Otherwise, the stalling 
speed appropriate to the C. G. position 
should be used. 

(c) If there is reason to believe that 
any of the flying qualities would be af
fected by altitude, they should be investi
gated for the most adverse altitude con
dition expected in normal operation. 
[Supp. 24, 19 F. R. 4449, July 20, 1964) 
§ 4b. 101 Weight limitations. 

The maximum and minimum weights 
at which the airplane will be suitable for 
operatien shall be established as follows; 

(a) Maximum weights shall not ex
ceed any of the following: 

(1) The weight selected by the appli
cant; 

(2) The design weight for which the 
structure has been proven; 

(3) The maximum weight at which 
compliance with all of the applicable 
flight requirements has been demon
strated. 

(b) It shall be acceptable to establish 
maximum weights for each altitude and 
for each practicably separable operating 
condition (e. g., take-off, en route, 
landing). 

(c) Minimum weights shall not be less 
than any of the following: 

(1) The minimum weight selected by 
the applicant; 

(2) The design minimum weight for 
which the structure has been proven; 

•The practical effect of the selection of 
this speed is that it permits the applicant 
to define In the type certificate the limits of 
airplane weight and airport altitude within 
which the airplane may be operated by a 
scheduled air carrier in compliance with Fart 
40 of this subchapter. 

(3) The minimum weight at which 
compliance with all of the applicable 
flight requirements has been demon
strated. 
§ 4b. 102 Center of gravity limitations. 

Center of gravity limits shall be 
established as the most forward position 
permissible and the most aft position 
permissible for each practicably separa
ble operating condition in accordance 
with § 4b.l01 <b). Limits of the center 
of gravity range shall not exceed any of 
the following: 

<a) The extremes selected by the ap
plicant; 

(b) The extremes for which the struc
ture has been proven; 

(c> The extremes at which compli
ance with all of the applicable flight re
quirements has been demonstrated. 
[15 F. R. 3543, June 8, 1950, as amended by 
Amdt. 4b-6, 17 F. R. 1088, Feb. 5, 1952 J 

§ 4b.103 Additional limitations on 
weight distribution. 

If a weight and center of gravity com
bination is permissible only within cer
tain load distribution limits (e.g., span-
wise) which could be exceeded inad
vertently, such limits shall be estab
lished together with the corresponding 
weight and center of gravity combina
tions, and shall not exceed any of the 
following: 

(a) The limits selected by the appli
cant; 

(b) The limits for which the structure 
has been proven; 

(c) The limits for which compliance 
with all the applicable flight require
ments has been demonstrated. 
§ 4b. 101 Empty weight. 

(a) The empty weight and the cor
responding center of gravity position 
shall be determined by weighing the air
plane. This weight shall exclude the 
weight of the crew and payload, but 
shall include the weight of all fixed bal
last, unusable fuel supply (see § 4b.416), 
undrainable oil, and total quantity of 
hydraulic fluid, 

(b) The condition of the airplane at 
the time of weighing shall be one which 
can be easily repeated and easily de
fined, particularly as regards the con
tents of the fuel and oil tanks and the 
items of equipment installed. 
[15 F. R. 3543, June 8, 1950, as amended by 
Amdt, 4b-3, 21 F. R. 990, Feb. 11, 19561 
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§4b-10S Use of ballast. 
It shall be acceptable to use removable 

ballast to enable the airplane to comply 
with* the flight requirements. • (See 
S§ 4b-738 and 4b.741(c).). . . ,. , , 
§ 4 b . L 0 5 - L Use of ballast during flight 

tests ( F A A policies which apply T O 
§41 , . 1 0 3 ) . 

Ballast should be carried during 
the flight tests whenever it is neces
sary to simulate pay load. Considera
tion should be given to the vertical as 
well as horizontal location of. the ballast 
in cases where it may have an appre
ciable effect on the performance or flying 
qualities of the airplane. The strength 
of the supporting structures should rbe 
adequate to preclude their failure, as a 
result of the flight loads that m.ay.,be 
imposed during the tests. : : 
[Supp. 24, 19 P. B. 4449, July 20, 1954] : ,r:, 

PERFORMANCE 
Cnoss REFERENCE: For Special Civil Air 

Regulations applicable to turbine-powered 
transport category airplanes ol current de
sign, In lieu of the requirements contained 
In 5 5 4b.H0 through 4b.l25, see SR-422, S R -
422A, and SR-422B, supra. • ' '; 7 "', 

§ 4 B . L L 0 G E N E R A L . 

(a) "With respect to all Airplanes type 
certificated on or after February 12,1951,,. 
the performance prescribed in this sub
part shall be determined, and compliance 
shall be shown, for standard atmospheric 
conditions and still air, except that the 
performance as affected by engine power, 
instead of being based on dry air, shall be 
based on 80 percent relative humidity. 

(b) Each set of performance data re
quired for a particular flight condition 
shall be determined with the powerplant 
accessories absorbing the normal amount 
of power appropriate to that flight con
dition. (See also § 4 b . l l 7 . ) ' I . ' . ; - • , > ' : 

[Amdt. 4b-3, 16 P. R . 314, Jan. 12, 1951, as 
amended by Amdt. 4b-S, 17 P. R . 1089, Feb. 
5, 1952] : , ; ; , V . - : ; , ; • S , 

§ 4b. 1 1 0 - 1 Engine power corrections 
( F A A policies which apply T O 
§ 4 h . L L 0 ) . 

(a) Engine power corrections for 
vapor pressure. The following standard 
vapor pressures, specific humidities, and 
densities versus altitude have been es
tablished for the purpose of correcting 
airplane performance data in accordance 
with 5 4b.llo. 

. A L T I T U D E 
H 

••; ( F T O 

V A P O R 
PRESSURE 

( I N . E G . ) 

SPECIFIC 
H U M I D I T Y 

W 
(LB. MOISTURE 

PER LB. DRY 
AIR) 

D E N S I T Y 
RATIO 

p 

" . 0 0 2 3 7 0 0 ' 

0 0 . 4 0 3 0 . 0 0 8 4 9 0 . 9 0 S 0 8 
. 1 , 0 0 0 . 3 5 4 . 0 0 7 7 3 . 9 0 0 7 2 

2 , 0 0 0 - . 3 1 1 . 0 0 7 0 3 . 9 3 8 0 5 
3 , 0 0 0 . 2 7 2 . 0 0 U 3 3 .911-8 

; - 4, 0 0 0 , 2 3 8 . 0 0 5 7 8 . 8 8 5 1 4 
5 , 0 0 0 . 2 0 7 . 0 0 5 2 1 . 8 X 1 1 0 

• 6 , 0 0 0 . 1 8 0 5 . 0 0 4 7 2 . 8 3 3 0 1 
•; I 7 , 0 0 0 • , 1 5 0 6 . 0 0 4 2 5 . 8 0 8 7 0 

. , . 8, 0 0 0 . 1 3 5 0 . 0 0 3 8 2 . 7 8 4 3 4 
9 , 0 0 0 . 1 1 7 2 . 0 0 3 4 3 . 7 0 0 5 3 

1 0 , 0 0 0 ,10111 . 0 0 3 0 7 . 7 3 7 2 2 
1 6 , 0 0 0 . 0 4 0 3 . 0 0 1 7 1 0 . 6 2 8 0 8 
2D, 0 0 0 . 01117S . 0 0 0 8 9 G . 5 3 2 0 3 

' 2 5 , 0 0 0 • . 0 0 7 7 8 . 0 0 0 4 3 0 . 4 4 8 0 6 

.. ,(b) Engine power corrections for cyl
inder,head temperatures. Official flight 
tests should be discontinued whenever 
engine limitations are exceeded. This 
procedure automatically . makes correc
tions of this type unnecessary. 

• v,(c)' Engine power corrections for fuel 
flow. Official flight tests should not be 
conducted when the metering character
istics of "the carburetor are outside the 
range of acceptable tolerances. This 
procedure automatically makes correc
tions for fuel-air mixture ratio in per
formance evaluation unnecessary. 
[Supp.'; 23, 19 F.R. 1817, Apr. 2, 1954, as 
amended by Supp. 39, 23 F.R. 7482, Sept. 26, 
1958] ; &\—L.:J_ ' • 

§ 4 B . 1 1 0 — 2 , E N G I N E P O W E R C A L I B R A T I O N 

( F A A ' P O L I C I E S W H I C H A P P L Y T O 

§ 4 B . L L 0 ) . 

• The performance of an airplane estab
lished [in ^accordance with the require
ments of §§4b.l l0 through 4b.125 and 
shown, in the performance section of the 
Airplane Flight Manual should be re
producible by any airplane of a similar 
model having engines that deliver no 
more than 100 percent certificated rated 
power. ..This means that the power used 
to drive all accessories, other than those 
necessary to the functioning of the en
gine, should be deducted from the cer
tificated rated or installed engine power, 
whichever is'less. To assist in meeting 
these objectives, the engine power of all 
new, type airplanes as defined by § 4b. 11 
(e) should be calibrated in accordance 
with paragraphs (a) through (c) of this 
section. • 

(a) Corrections to the calibrated 
power '•- for engines producing power 
above the certificated ratings. (1) The 
applicant should provide engine power 

290 

Title 14—Aeronautics and Space § 4b.110-2 

output data obtained from dynamometer 
tests, or the equivalent thereof for all 
engines that are installed in the airplane 
which will be used in the power cali
bration flight tests. The data should ibe 
sufficiently complete to allow a direct 
comparison with the approved certifi
cated ratings of the engines. 

(2) If the dynamometer calibration 
data for any engine selected for the in
flight power calibration in accordance 
with the provisions of paragraph (b) of 
this section indicate that the power 
(based on standard atmospheric condi
tions for the engine) is higher than the 
certificated rating for. the engine model, 
the calibrated power curve established 
as a result of flight tests in paragraphs 
(b) and (c) • of this section should be 
corrected by applying the following 
power reduction: 100 percent of the 
power increment between the dynamom
eter calibration and the certificated 
engine rating at sea level, and 47 per
cent of the sea level power increment 
applied at an altitude of 20,000 feet with 
a lineal variation between these two 
points throughout the operating altitude 
range of the airplane. If the calibrated 
power curve established as a result of 
the flight tests represents an average 
power for more than one engine, it 
should be corrected by applying a power 
reduction equivalent to the average 
power difference between the dynamom
eter and the rated power for all en
gines used in the flight calibration tests. 
The application of other correction 
methods and values that will adjust the 
power data on the basis of the certifi
cated rating of the engine throughout 
the operating altitude range of the air
plane are acceptable if they can be 
substantiated. 

(b) S e l e c t i o n of engines for power 
c a l i b r a t i o n i n f l i g h t . With the exception 
of the critical inoperative engine, the 
number of engines which will be used 
as a basis for power calibration is left 
to the option of the applicant. How
ever, the procedure specified in this par
agraph should be followed to determine 
which engine(s) should be selected for 
establishing the basic calibrated power 
curve. . 

(1) The installed power of all enginc-s 
should be compared in flight by means 
of calibrated torquemeters or other 
equivalent methods. If a calibrated 
power curve is to be established on the 
basis that all engine driven accessories 
will be in operation during flight, the 

comparison should be made under full 
accessory load conditions. If a separate 
calibrated power curve is to be estab
lished for application to those test con
figurations where certain accessories will 
not be in operation, the power of all en
gines may be compared when these ac
cessories are in the appropriate idling 
or off position. In this case it will be 
necessary to provide data, indicating ac
cessory load requirements for those flight 
configurations and the particular en
gine (s) from which the power is ob 
tained. 

(2) For two-engine aircraft it is only 
necessary to calibrate the engine which 
produces the lesser power determined by 
comparing the results of the torquemeter 
indications in accordance with subpara
graph (1) of this paragraph for the most 
critical accessory load condition and tak
ing into consideration the appropriate 
power reduction when the engine dyna
mometer test output is above the rated 
power for the engine. All performance 
data scheduled in the Airplane Flight 
Manual should be based on the calibrated 
power curve established for this engine. 
If the applicant desires to calibrate the 
power of both engines, only the all en
gine operating performance data should 
be based on a curve representing the av
erage power for the two engines. 

(3) When the applicant desires to 
calibrate the power of one engine for air
craft having more than two engines, the 
engine selected should be that which de
livers the lowest power, determined by 
comparing the results similarly as in the 
case of the two-engine aircraft in sub
paragraph (2) of this paragraph. AH 
performance data scheduled in the Air
plane Flight Manual should be based on 
the calibrated power curve established 

.'for this engine. If the applicant desires 
to 1 calibrate the power of two engines, 
the calibrated power curve should be 
based on values representing an average 
of the two engines delivering the lowest 
power. 

(4) The procedure In subparagraph 
(3) of this paragraph should be followed 
if the applicant desires to calibrate the 
power of more than two engines, how
ever, the Airplane Flight Manual per
formance data should be based upon an 
average calibrated power curve which 
has been derived from not more than the 
actual number of engines in operation 
corresponding to the test configuration 
for which performance is established. 
This procedure is not necessary, for ex-
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ample, In the case where the average 
power curve for two and three engines 
is substantially equal. However, the 
third engine may be calibrated to obtain 
additional data which will permit a more 
accurate fairing of the calibrated power 
curve. 

(5) If the results of the flight tests 
indicate that the power of any engine 
selected in accordance with the provi
sions of this paragraph exceeds rated 
power after the application of the dyna
mometer correction specified in para
graph (a) of this section, the calibrated 
power curve for application to perform
ance testing should be based upon not 
more than certificated rated power of the 
engine with the power to drive the ac
cessories deducted. 

CO Flight test procedure for calibrat
ing engine power. The engine calibra
tion flight tests should be conducted In 
accordance with the provisions specified 
in this paragraph. 

(1) The critical altitudes of the en
gine should be established for takeoff 
power and maximum continuous power 
providing these critical altitudes lie be
low the highest operating altitude desired 
for certification. Critical altitudes need 
not be determined above the maximum, 
operating altitude of the airplane. 

(2) For engine installations specifi
cally designed to indicate power by-
means of torquemeters, the engine power 
calibration tests as well as all perform
ance tests which are affected by power 
should be o b t a i n e d with calibrated 
torquemeters. 

(3) All engine adjustments such as 
ignition timing, valve clearances, air-
fuel ratios, fuel flow rates, antidetonant 
injection flow rates, etc., should be main
tained within approved limits for the 
engine. If any permanent changes are 
made to the engine or powerplant instal
lation during the type certification tests, 
and such changes result in an engine 
power output less than that established 
in the calibrated power data, then all 
performance data should be corrected 
to this lower power. 

(4) The engine power calibration 
tests should be conducted in an atmos
phere which is free of any visible 
moisture. 

(5) The engine power calibration tests 
should be conducted in the configurations 
that follow: 

(i) Takeoff power. 
Weight—maximum takeoff. 
C. G. position—optional. 

Wing flaps—takeoff position. 
Landing gear—retracted. 
Operating engine (s)—takeoff r. p. m. and 

manifold pressure or full throttle, mixture 
setting at normal position for takeoff 
power, carburetor air heat control at cold 
and cowl flaps In takeoff posttlon (see 
}4b,118-l (d) (1 ) ) . 

Critical Inoperative engine—throttle closed 
on highest powered engine, propeller wlnd-
milltng In takeoff pitch (may be feathered 
it automatic feathering device Is Installed). 
mixture setting at Idle cut-off and cowl 
flaps in takeoff position (see 5 4b.118-1 
W (1) ) . 

(11) Maximum continuous power. 
Weight—maximum takeoff. 
C. O. position—optional. 
Wing flaps—en route position. 
Landing gear—retracted. 
Operating engine (s)—maximum continuous 

r. p. m. and manifold pressure or full 
throttle, mixture setting at normal posi
tion, carburetor air heat control at cold 
and cowl flaps at FAA hot day cooling 
position. 

Critical inoperative engine—throttle closed 
on highest powered engine, propeller 
feathered and cowl flaps In minimum drag 
position. 

(fi> Test procedure and required data : 
The engine power calibration tests 
should be conducted in a climbing atti
tude at the takeoff safety speed, Vj, with 
the use of takeoff power and at the en 
route climb speed with the use of maxi
mum continuous power. The climbs 
should be started at the lowest practica
ble altitude and cover the altitude range 
desired for certification. During these 
tests the engine (s) should be operated 
within the approved limits for r. p. m., 
manifold pressures, temperatures, etc. 
The following data should be recorded 
at reasonable time intervals for each 
power condition; 
Pressure altitude. 
Ambient air temperature. 
Humidity. 
Indicated airspeed. 
Engine(s), r. p. m. and manifold pressure. 
Torque pressure. 
Cylinder head temperatures. 
Carburetor air temperature. 
Fuel flow rate. 
Antidetonant Injection flow rate. 

In addition, a record should be made of 
the following items: 
Fuel grade. 
Wing flap position. 
Landing gear posttlon. 
Cowl flap position. 
Mixture setting. 
Blower setting. 
Accessory power loads and distribution. 
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(d) Engine power checks. A suitable 
means should be established by which 
engine power may be compared after 
overhauls with the original calibrated 
power data obtained as a result of the 
type certification tests. 
[Supp, 31, 21 FM. 8417, Nov. 3, 1956] 

§ 4b.l 11 Wing flap positions. 
(a) The wing flap positions denoted 

respectively as the take-off, en route, ap
proach, and landing positions shall be 
selected by the applicant. (See also 
§ 4b,323.) 

(b) It shall be acceptable to make the 
flap positions variable with weight and 
altitude. 
§ 4 b . l l l - l Selection of the wing flap 

positions (FAA policies which apply 
t o § 4 b . l l l ) . 

(a) In the selection of the wing 
flap positions desired for certification, 
the flap position indicator should show 
flap up, take-off, en route, approach, 
and landing positions. Various items of 
performance are required to be deter
mined at each of these flap positions. 
Section 4b. 120(d) requires that the stall
ing speed with the flap in the "ap
proach" position should not exceed 110 
percent of the stalling speed with the 
flap in the "landing" position. No plans 
for flight testing should be made until 
these positions are selected unless the 
applicant wishes to investigate systemat
ically the effect of flap positions upon 
each or several of the items of perform
ance which should be determined at the 
nominal position to be selected, 

(b) The selection of multiple seta ol 
wing flap positions is permitted in order 
to obtain optimum performance at vari
ous airports. However, It is recom
mended that the approval of multiple 
flap position settings for any one airplane 
be limited to two or at the most three.' 

Cc) A reasonable number of take-off 
flap settings in excess of three may be 

•The reason for recommending a limited 
number of flap settings is due to the increas
ing complexity of T-category operation with 
the increasing number of variables such as 
power ratings, take-off flap settings and as
sociated climb speeds, temperature accounta
bility, etc:, which are contained in the Air
plane Flight Manual. Each additional set 
of aap positions approved increases the com
plexity with which the performance infor
mation In the Airplane Flight Manual con be 
evaluated to provide the proper level of 
safety, particularly In the take-off flight 
stage. 

approved for operation under Civil Air 
Regulations, Parts 40, 41, 42, and 43 of 
this chapter if a dispatch procedure la 
established to provide pertinent oper
ating limitations for the particular take
off involved. 
[Supp. 24, 19 F. B. 4449, July 20. 1954] 

§ 4b. 112 Stalling speeds. 
(a) The speed, V, 0 , shall denote the 

calibrated stalling speed, or the mini
mum steady flight speed at which the air
plane is controllable, In miles per hour, 
with: 

(1) Engines idling, throttles closed (or 
not more than sufficient power for zero 
thrust at a speed not greater than 110 
percent of the stalling speed): 

(2) Propeller pitch controls in the 
position normally used for take-off; 

(3) Landing gear extended; 
(4) Wing flaps in the landing posi

tion; 
(5) Cowl flaps closed; 
(6) Center of gravity in the most un

favorable position within the allowable 
landing range; 

( 7 ) The weight of the airplane equal 
to the weight in connection with which 
Vt„ is being used as a factor to determine 
a required performance. 

(b) The speed, Vtl. shall denote the 
calibrated stalling speed, or the minimum 
steady flight speed at which the airplane 
Is controllable, in miles per hour, with: 

(1) Engines idling, throttles dosed (or 
not more than sufficient power for zero 
thrust at a speed not greater than 110 
percent of the stalling speed); 

(2) Propeller pitch controls in the 
position normally used for take-off, the 
airplane in all other respects (flaps, 
landing gear, etc.) in the particular con
dition existing in the particular test in 
connection with which V \ Is being used; 

(3) The weight of the airplane equal 
to the weight in connection with which 
V«, is being used as a factor to deter
mine a required performance. 

(C) The stall speeds denned in this 
section shall be the minimum speeds ob
tained in flight tests conducted in 
accordance with the procedure of sub
paragraphs CD and (2) of this para
graph. 

(1) From a speed sufficiently above the 
stalling speed to assure steady condi
tions, the elevator control shall be applied 
at a rate such that the airplane speed 
reduction does not exceed one mile per 
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HOUR PER SECOND. THIS MANEUVER SHALL BE 
PERFORMED WITH THE AIRPLANE TRIMMED AT 
A SPEED OF 1.4V*,, EXCEPT THAT AIRPLANES 
UTILIZING ADJUSTABLE STABILIZERS MAY BE 
TRIMMED AT A SPEED SELECTED BY,THE AP
PLICANT BUT NOT LESS THAN 1 .2V S L , NOR 
GREATER THAN 1.4V S L . 

(2) DURING THE TEST PRESCRIBED IN SUB
PARAGRAPH (1 ) OF THIS PARAGRAPH, THE 
FLIGHT CHARACTERISTICS PROVISIONS . OF 
§ 4B.160 SHALL BE COMPLIED WITH. 
[15 F. R. 3543. June 8, 1950; 15 F. R. 4171, 
June 29. 1950, as amended by Amdt. 4b~3, 
21 F.R. 990, Feb. 11, 1B56; Amdt. 4b—11,' 24 
FH. 7068, Sept. 1, 1959) . , , - , 

§ 4B. 1 1 2 - 1 Procedure for determining 
stalling speeds (FAA policies which 
apply to § 4 B . L L 2 ( c ) ) . 

(A) SINCE ALL PERFORMANCE REQUIRE
MENTS ARE BASED UPON SOME FUNCTION OF 
THE STALLING SPEEDS, ACCURATE MEASURING 
METHODS AND CAREFUL PILOTING TECHNIQUE 
SHOULD BE EMPLOYED DURING THE TESTS RE
QUIRED FOR DETERMINATION OF THESE SPEEDS. 
THE ESSENTIAL ITEMS TO BE CONSIDERED 
WHEN CONDUCTING TESTS TO DETERMINE THE 
STALLING SPEEDS ARE AS FOLLOWS: 

( 1 ) THE AIRSPEED SYSTEM SHOULD HAVE 
THE SAME CHARACTERISTICS AS OUTLINED IN 
§ 4B.611-L(A) (2) . PREFERABLY, AN IN
DEPENDENT TEST AIRSPEED SYSTEM SHOULD 
BE EMPLOYED IN MEASURING THE STALLING 
SPEEDS SUCH AS A SHIELDED OR SWIVEL 
IMPACT PRESSURE SENSING HEAD USED IN 
CONJUNCTION WITH A TRAILING STATIC BOMB. 
THE AIRSPEED .SYSTEM LAG SHOULD BE A 
MINIMUM WITH THE IMPACT AND STATIC 
SYSTEMS DYNAMICALLY BALANCED TO MINI
MIZE THE ERROR ASSOCIATED WITH CHANGING 
AMBIENT PRESSURE. WITH THE ABOVE DE
SCRIBED AIRSPEED SYSTEM, THE APPLICANT 
MAY ELECT TO USE THE MINIMUM AIRSPEED 
OBTAINED DURING THE MANEUVER, OR MAY 
DETERMINE AND APPLY THE LAG CORRECTION 
ASSOCIATED WITH CHANGING AIRSPEED (DE
CELERATION) TO THE MINIMUM VALUES OB
TAINED ABOVE. IF THE LATTER OPTION IS 
ELECTED, THE APPLICANT SHOULD DETERMINE 
THE CORRECT LAG FACTORS TO BE APPLIED 
UNDER VARYING dV/dt CONDITIONS. IF THE 
AIRSPEED SYSTEM IS MOT DYNAMICALLY BAL
ANCED, ADEQUATE CORRECTIONS SHOULD BE 
MADE. 

(2) A SATISFACTORY METHOD OF DETER
MINING THE CORRECT LAG ASSOCIATED WITH 
CHANGING AIRSPEED TO BE APPLIED FOR BAL
ANCED SYSTEMS ONLY IN SUBPARAGRAPH (1 ) 
OF THIS PARAGRAPH IS TO SIMULATE THE AIR
SPEED VARIATIONS ASSOCIATED WITH STALL 

TESTS, UTILIZING THE AIRSPEED SYSTEM IN
STALLED IN THE AIRCRAFT. FOR THIS PURPOSE 
AN. ADDITIONAL AIRSPEED INSTRUMENT HAV
ING A KNOWN CALIBRATION SHOULD BE IN
SERTED IN THE AIRSPEED SYSTEM ADJACENT 
TO THE PRESSURE SOURCE, AND A VELOCITY-
TIME HISTORY OF INSTANTANEOUS VALUES FOR 
TRUE AND LAGGING TOTAL PRESSURES BE OB
TAINED BY PHOTO-RECORDER. IT IS NECESSARY 
THAT A STEADY DECELERATION RATE APPRO
PRIATE TO THAT USED DURING ACTUAL FLIGHT 
TESTS BE MAINTAINED SUFFICIENTLY LONG TO 
ALLOW THE SYSTEM LAG TO STABILIZE. THE 
SIMULATED VELOCITY-TIME HISTORY SHOULD 
BE APPROPRIATELY CORRECTED TO THE CONDI
TIONS EXISTING IN THE ACTUAL STALL FLIGHT 
TESTS, 
• ' • ( 3 ) IF THE" STALLING SPEED TESTS ARE TO 
BE.CONDUCTED WITH THE PROPELLERS DELIVER
ING ZERO THRUST, SOME DEPENDABLE METHOD 
SUCH AS A PROPELLER SLIPSTREAM RAKE BY 
MEANS OF WHICH ZERO THRUST CONDITION CAN 
BE ASCERTAINED SHOULD BE AVAILABLE IN 
FLIGHT.'/ THE GENERAL PRACTICE OF ESTAB
LISHING ZERO THRUST R. P. M . BY CALCULA
TION IS ALSO ACCEPTABLE. FOR THE TURBO-
PROPELLER AND TURBO-JET POWERED AIRCRAFT 
OF CONVENTIONAL'.DESIGN, THE STALL SPEED 
CAN BE DETERMINED WITH FLIGHT IDLE POWER, 
IN LIEU OF ZERO THRUST, IF IT CAN BE SHOWN 
THAT THIS POWER DOES NOT MATERIALLY AFFECT 
THE STALL SPEED. IF THE STALL SPEED IS M A 
TERIALLY AFFECTED BY THE ABOVE POWER, 
CORRECTIONS SHOULD BE MADE TO ZERO THRUST 
CONDITIONS. • ANALYTICAL CORRECTIONS WILL 
BE ACCEPTABLE IF SATISFACTORY ACCOUNTING 
IS MADE-FOR THE EFFECTS OF PROPELLER E£L-
CIENCY, SLIPSTREAM, ALTITUDE, AND OTHER 
PERTINENT VARIABLES. THE STALL SPEED 
SHOULD BE DETERMINED BELOW AN ALTITUDE 
OF 10,000 FEET, WHERE PRACTICABLE, TO MINI
MIZE THE ALTITUDE EFFECT ON FLIGHT IDLE 
POWER. 

• ( 4 ) AN ACCURATE METHOD FOR DETER
MINING THE FUEL LOAD SHOULD BE ESTAB
LISHED FOR THE PURPOSE OF ASCERTAINING 
THE AIRPLANE'S GROSS WEIGHT AND C. G. 
POSITION AT THE TIME OF EACH STALL. 

(5 ) TEST INSTRUMENTATION SHOULD CON
SIST OF THE USUAL SENSITIVE INDICATORS, 
ESPECIALLY SENSITIVE TACHOMETERS, IN ORDER 
TO BE ABLE TO MAINTAIN R. P. M . WHICH 
RESULTS IN ZERO THRUST. THE TIME HISTORY 
DURING THE STALL SHOULD BE RECORDED 
PHOTOGRAPHICALLY, AND SHOULD INCLUDE 
THOSE DATA INDICATED IN PARAGRAPH (E) 
( 4 ) OF THIS SECTION. 

(B) THE TEST METHODS REQUIRED IN THE 
OPTIONS THAT FOLLOW (SEE ALSO FIGURE 1) 
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ARE FOR THE PURPOSE OF DETERMINING AC
CURATELY THE STALLING SPEED USED TO CAL
CULATE THE PERTINENT PERFORMANCE CLIMB 
REQUIREMENTS. THE AIRPLANE LOADING 
DURING THESE TESTS WILL DEPEND UPON THE 
C. G. WEIGHT RANGE DESIRED FOR APPROVAL, 
AND WHETHER THE CLIMB REQUIREMENTS ARE 
BASED ON STALLING SPEEDS OBTAINED WITH A 
FIXED, OR VARIABLE, C. G. POSITION AS INDI
CATED IN SUBPARAGRAPHS (1 ) AND ( 2 ) OF 
THIS PARAGRAPH. IN ANY CASE, THE STALLING 
SPEEDS SHOULD BE BASED ON TESTS CON
DUCTED FOR THE MOST CRITICAL C. G.-WEIGHT 
COMBINATION, WITHIN THE ALLOWABLE TOLER
ANCE SPECIFIED IN § 4B.L00-L. 

IL) Climb requirement based on stall
ing SPEED at the most forward C. g, posi
t i o n desired for certification, (I) UNDER 
THIS OPTION, THE APPLICANT SHOULD MEASURE 
STALLING SPEEDS AT THE MAXIMUM FORWARD 
C. G. POSITION FOR CERTIFICATION AND AT THE 
MAXIMUM LANDING WEIGHT. HOWEVER, IN 
SOME CASES WHERE THE FORWARD C. g. LIMIT 
IS VARIABLE WITH WEIGHT, THIS WOULD RE
QUIRE THAT STALLING SPEED TESTS BE CON
DUCTED AT A WEIGHT AND C. g. POSITION OUT
SIDE OF THE APPROVED STRUCTURAL LIMIT. IN 
LIEU OF THIS, AND IF THE APPLICANT SO DE
SIRES, HE MAY MEASURE THE STALLING SPEEDS 
AT THE MAXIMUM FORWARD C. G. POSITION 
FOR MAXIMUM LANDING WEIGHT AND ALSO 
AT THE MAXIMUM FORWARD C. G. POSITION 
DESIRED FOR CERTIFICATION AND ITS ASSO
CIATED WEIGHT. 

(II) IT IS ONLY NECESSARY TO CONDUCT 
.STALL SPEED TESTS FOR ONE OR TWO LOADING 
CONDITIONS, AS INDICATED ABOVE, IF THE 
WEIGHT RANGE FROM MAXIMUM TAKEOFF 
TO MINIMUM LANDING WEIGHT, AND THE 
VARIATIONS IN C. G. POSITIONS ARE WITHIN 
THE ALLOWABLE TOLERANCES SPECIFIED IN 
S 4B.L00-L (B) ( 2 ) WITH RESPECT TO BOTH 
MAXIMUM TAKEOFF AND MINIMUM LAND
ING WEIGHTS. (SEE FIGURE 1, OPTION 1, 
CASE A . ) IN CASES WHERE A LARGE VARIA
TION OF WEIGHT EXISTS, IT MAY BE NECESSARY 
TO MAKE AN ADDITIONAL CHECK OF THE 
STALLING SPEED AT THE MOST FORWARD C, G. 
POSITION CORRESPONDING TO MIXIMUM TAKE
OFF WEIGHT. (SEE FIGURE 1, OPTION 1, CASE 
B J 

(2) Climb requirement based on stall
ing speed varying with C. g. position. IF 
THIS OPTION IS EJECTED, THE APPLICANT 
SHOULD CONDUCT A SUFFICIENT NUMBER OF 
TESTS TO ADEQUATELY ESTABLISH THE VARIA
TION OF STALLING SPEED WITH CENTER OF 
GRAVITY POSITION. IN ANY CASE, THE STALL

ING SPEED SHOULD BE MEASURED AT THE 
MAXIMUM FORWARD C. G. POSITION DESIRED 
FOR CERTIFICATION AND AT THE MOST REAR
WARD C. G, POSITION DESIRED FOR THE PUR
POSE OF VARYING THE CLIMB REQUIREMENT 
WITH C. G. POSITION. IN THE EVENT THAT 
THE ABOVE CONFIGURATIONS DO NOT ENCOM
PASS THE MAXIMUM TAKEOFF WEIGHT CON
SIDERING THE ALLOWABLE TOLERANCES, STALL
ING SPEED TEST SHOULD ALSO BE CONDUCTED 
AT THE MAXIMUM TAKEOFF WEIGHT AND ITS 
APPROPRIATE C. G. 

(C) THE DECELERATION RATE ACTUALLY 
UTLIZED IN EACH TEST MAY BE OBTAINED 
FROM THE VELOCITY-TIME HISTORY PROVIDED 
BY PHOTO-RECORDER DATA. FOR THE PUR
POSE OF DETERMINING THE ABOVE DECELERA
TION RATE, dV/dt SHOULD BE BASED ON THE 
AVERAGE SLOPE OF THE VELOCITY-TIME HIS
TORY, FROM A SPEED 10 PERCENT ABOVE 
THE MINIMUM SPEED OBTAINED WITH THE 
TEST AIRSPEED SYSTEM, DOWN TO THE MINI
M U M SPEED. (THIS METHOD SHOULD NOT 
BE USED IN CALCULATING THE APPROPRIATE 
LAG CORRECTIONS INDICATED IN PARAGRAPH 
(A; ( 1 ) AND ( 2 ) OF THIS SECTION.) 

(D) CONFIGURATIONS; THE STALLING SPEED 
SHOULD BE DEMONSTRATED IN THE CONFIGURA
TION SHOWN IN SUBPARAGRAPHS ( 1 ) AND ( 2 ) 
OF THIS PARAGRAPH. 

( 1 ) Configurations for demonstrating 
stalling speed V,0, § TFO.IL 2 (a). 

Weight—maximum landing or maximum 
weight at required c. g. position. 

C. g. position—as required In paragraph 
(b) of this section. 

Wing flaps—landing position. 
Landing gear—extended. 
Engines—idling or not more than sufficient 

power for zero thrust at a speed not greater 
than 110 percent of the stall speed. 

Propeller controls—normal takeoff pitch. 
Cowl flaps—closed. 
Trim speed—as prescribed In § 4b.ll2 

.(c) (!)• 

( 2 ) Configuration for demonstrating 
stalling speeds V,lt %4b.ll2 ( B ) . 

Weights—maximum landing or maximum 
weight at required c. g. position. 

C. g, position—as required in paragraph 
(b) of this section. 

Wing flaps—en route, takeoff and approach 
positions. 

Landing gear—retracted. \ 
Engines—Idling or not more than sufficient 

power for zero thrust at a speed not greater 
than 110 percent of the stall speed. 

Propeller controls—normal takeoff pitch. 
Cowl flaps—closed. 
Trim speed—as prescribed In 5 4b.ll2 

( 1 .T Vt R I 
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<e> Test procedure and required data: 
(1) A sufficient number of representative 
stalls should be conducted for each air
plane configuration and for each c. g. 
location as required in paragraphs (b) 
and (d) of this section in order to pro
vide for accurate determination of the 
stall speeds at a dV/dt equals 1 m. p. 
h./sec. The minimum number of stalls 
required will depend on the range of 
flap angles and other variable factors 
(such as variable c. s. position in deter
mining the minimum climb require
ment) which are proposed by the appli
cant. In cases where the flap positions 
have not been predetermined, it is per
missible to conduct tests using four or 
more equally spaced flap angles. Based 
upon four equally spaced flap settings, 
an acceptable minimum number of rep
resentative stalls for each flap angle 
should be four. The minimum number 
of stalls at each flap angle should be in
creased if a lesser number of flap settings 
is proposed. For other configurations 
and variables a lesser number of stalls 
should be acceptable once a basic stall 
speed versus flap angle curve has been 
determined. Not more than zero pro
peller thrust should be used, as deter
mined in paragraph (a) (3) of this 
section. 

(2) The stalling speed tests should be 
conducted in accordance with the pro
cedure outlined in i 4b,112 ( c ) . 

(3) Since the trim speed and the speed 
at which zero thrust r.p.m. is set (not 
more than 1.1 V.^ are a function of the 
stall speed, a practice run should be 
made in order to determine the approxi
mate stalling speed. 

(4 ) The following data should be re
corded photographically for each stall: 

Vertlcalacceieratlon. 
Angle of attack. 
Elevator angle. 
Air speed. 
Altimeter. 
E. p. m. 

(5) In addition to the photorecorder 
record, the following data should be re
corded for each stall: 

Torque pressure. 
C. g. position. 
B. p. m. for zero thrust at 1.1 Vi, 
Time. 
Weight. 
Ambient air temperature. 
Wing flap position. 
Landing gear position. 
IAS at stall warning. 
Nature of stall warning. 

(6) In subparagraph ( 4 ) of this para
graph, the following data may be omitted 
if the exception clause of § 4B,160 (c) (2) 
is applicable, or IF during the demonstra
tion of stall charactertistics no mar
ginal conditions existed and the elevator 
control was utilized to the full extent of 
its rearward (up elevator) travel. Un
der these circumstances the procedure 
used for stalling the aircraft to deter
mine stall speeds, and recovery there
from, should duplicate that used during 
the stall characteristics demonstration. 

Elevator angle. 
Angle of attack. 
Vertical acceleration. 

[Supp. 32, 22 P.R. 57B1, July 20, 1957, a» 
amended by Supp. 42, 24 pj i . 7072, Sept. 1, 
1959] 

§ 4B. 1 1 3 TAKE-OFF; GENERAL. 

(a) The take-off data In 5§ 4b.ll4 to 
4b.ll6, inclusive, shall be determined 
under the following conditions: 

(1) At aii weights and altitudes se
lected by the applicant; 

(2) With a constant take-off flap posi
tion for the particular weight and alti
tude; 

<3) With the operating engines not 
exceeding their approved limitations at 
the particular altitude. 

(b) All take-off data, when corrected, 
shall assume a level take-off surface, and 
shall be determined on a smooth, dry, 
hard-surfaced runway, in such a manner 
that reproduction of the performance 
does not require exceptional skill or 
alertness on the part of the pilot. (For 
temperature accountability data see 
I 4b.ll7. For wind and runway gradient 
corrections see appropriate operating 
rules of this subchapter.) 
§ 4B. 1 1 3 - 1 DOWNWIND TAKE-OFF (FAA 

POLICIES WHICH APPLY TO § 4 B . L L 3 ) . 

Downwind take-off data may be ap
proved on the following basis to provide 
for situations where geographic loca
tions and terrain indicate they are 
desirable: 

(a) Performance. In determining the 
required distances for take-off in down
wind the data should be substantiated 
by actual flight tests. The general 
methods and procedures would be com
parable to those for substantiating take
off distances in no wind. The flight testa 
should be conducted in tailwlnd com
ponents up to 150 percent of the maxi
mum velocity for which approval is de-

297 



§ 4b.11 3-2 Title 14—Aeronautics and Space 

sired except that the performance tests 
may be simulated in zero wind as out
lined below: 

(1) The accelerate portions of the 
"take-off" and "accelerate-stop" should 
be demonstrated at speeds corresponding 
to the zero wind plus 150 percent of the 
tailwind component for which approval 
is desired. The calculated distances for-
entry in the Airplane Flight Manual 
should also be based on 1.5 times the 
tailwind component. (See subparagraph 
(3) of this paragraph.) 

(2) The decelerate portion of the "ac
celerate-stop" should be demonstrated 
by stopping from a speed corresponding 
to Vi plus 1.5 times the tailwind velocity 
for which certification is desired. 

(3) In determining the take-off dis
tances for the Airplane Flight Manual 
performance data. 150 percent of the 
effect of the. reported tailwind component 
should be taken into account. (Sec 
§ 4b.740-1 (d) (2) <x>.> This may in 
some cases, permit calculating the re
quired distances without further tests 
providing sufficiently hiah speed take-
offs and decelerations were made in the 
original type tests. However, except in 
the circumstances outlined in paragraph 
(d) of this section, actual take-offs, 
should be made under the conditions out
lined in paragraph (b> of this section to-
check the flight and ground handling 
characteristics. 

(b) ContTollabilitis, Take-offs should 
be made in steady downwind velocities 
equal to 1.5 times the maximum velocity, 
for wliich approval is granted to check' 
the controllability at the higher ground 
speeds with correspondingly reduced 
aerodynamic control forces, dynamic 
balance of landing gear, nose gear shim
my or vibration, etc. 

(el Brafccs. At present it is believed 
that for calculated accelerate-stop' dis
tances based on actual airplane decel
eration tests, the existing brake capacity' 
requirements are sufficient' to cover ac- ' 
celerate-stops in downwind velocities of 
10 m. p. ft. measured at 50-foot height. 
However, in wind velocities above 10 
m. p. h. and in unusual cases or special 
types of operation additional tests or 
substantiation of the adequacy of the 
brakes may be necessary, and a revision 
to the braking system may be required. 

(d) Tolerances. (1) With regard to 
performance tests outlined In paragraph 
(a) of this section, approval may be 

given for calculated take-off distances 
for reported tailwind velocities up to 
10 mph. measured at 50' height without 
camera tests additional to those required 
for approval of the no wind data. 

(21 With regard to controllability 
tests outlined in paragraph <b> of this 
section, approval may be given for re
ported downwind velocities up to 10 mph. 
measured at 50' height without addi
tional flight tests. 
[Supp. 23, 19 F. R. 1817, Apr. 2, 1954, as 
amended by Supp. 25, 20 F. R. 2277, Apr. 8, 
1955] . . 
§ 4b. 113-2 Determination of the itihc-

ofl' field length (FAA policies which 
apply to § 4 b . H 3 ) . 

(a). The dimensions of a take-off flight 
path should be such that, if the take-off 
runway has a. length equal to the 
greater of two passible dimensions of 
that flight path, an engine failure may 
occur at any point along the runway 
and the airplane be able either to stop 
within the length of the runway or to 
continue and clear all obstructions to 
flight until a safe landing is made. 

(b) In the tests required by §§ 4b.ll3 
through 4b.llG generally one set of data 
atone altitude should be sufficient to de
termine take-off distances tor altitudes 
from sea level to 8,000 feet. If a greater 
range of airport altitudes is desired, the 
tests should be conducted at two or more 
altitudes. 
| Supp. 24, 19 F, R. 4451, July 20, 1954] 

§ 4b.II4 ' Take-oil" speeds. 
,'(a) The critical-engine-failure speed 

V,, in'terms'of calibrated air speed, shall 
be selected by the applicant, but it shall 
not be less than the minimum speed at 
which the controllability is demonstrated 
during the take-off run to be adequate to 
permit proceeding safely with the take
off, using normal piloting skill, when the 
critical engine is suddenly made in
operative. 

ib> .The minimum take-off safety 
speed V.4. in terms of calibrated air speed, 
shall be selected by the applicant so as 
to permit the rate of climb required In 
5 4b. 120 ia) and (bl . but it shall not be 
less than:, . , 

(1) 1.2 V,, for two-engine propeller-
driven airplanes and for airplanes with
out propellers which have no provisions 
for obtaining a significant reduction in 
stalling speed with power on (one engine 
inoperative). 
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(2) 1.15 VSl for propeller-driven air
planes having more than two engines 
and for airplanes without propellers 
which have provisions for obtaining a 
significant reduction in stalling speed 
with power on (one engine inoperative). 

(3) 1.10 times the minimum control 
speed V U ( J established under § 4b.l33. 

(c) If engine failure is assumed to 
occur at or after the attainment of V,, 
the demonstration in which the take-off 
run is continued to include the take-off 
climb, as provided in paragraph (a) of 
this section, shall not be required. 
115 F. R. 3543, June 8, 1950, as amended by 
Amdt. 4b-2, 20 F. R. 5304, July 2G, 1955] 
g4i>.114-i Seleclion of the lafce-off 

speeds (FAA policies wliich apply to 
g lb.114). 

(a) It should be possible to continue 
the take-off acceleration after the failure 
of an engine at the speed V,, until a 
minimum safe flying speed has been at
tained. This condition should be dem
onstrated by test in order to determine 
that it can be safely accomplished. 
Throttling an opposite engine should not 
be permitted during the demonstration. 

(b) It should not be necessary to dem
onstrate a take-off that is continued 
after engine failure in the case where 
the applicant chooses to make the criti
cal engine failure speed not less than the 
take-oil safety speed. If Vi is less than 
V\, the tests should include an actual 
take-off during which the critical engine 
is made inoperative at the minimum Vi 
speed and the take-off continued after 
the speed Ve is attained. 

(c) The minimum take-off safety 
speed should be at least 10 percent in 
excess of the minimum speed at which 
the airplane can be safely controlled 
when the critical engine is suddenly 
made inoperative under take-off condi
tions in flight. (See § 4b.l33.) 
[Supp. 24, 19 F. R. 4451, July 20, 1954] 
§ 41i .ll5 Aecelerale-slop distance. 

(a) The accelerate-stop distance shall 
be the sum of the following: 

(1) The distance required to acceler
ate trie airplane from a standing start 
to the speed Vj, 

(2) Assuming the critical engine to 
fail at the speed Vj, the distance required 
to bring the airplane to a full stop from 
the point corresponding with the speed 

(b) In addition to, or in lieu of, wheel 
brakes, the use of other braking means 
shall be acceptable in determining the 
accelerate-stop distance, provided that 
such braking means shall have been 
proven to be safe and reliable, that the 
manner of their employment is such that 
consistent results can be expected under 
normal conditions of operation, and that 
exceptional skill is not required to con
trol the airplane. 

(c) The landing gear shall remain ex
tended throughout the accelerate-stop 
distance, 

g 4b. 115—1 Determination of the accel
erate-stop distance (FAA policies 
which apply to § 4 b . l l 5 ) . 

(a) Establish representative dimen
sion, In order to establish a representa
tive dimension for the distance that 
would be required in the event of an ac
tual failure of an engine during take-off 
and the election of the pilot to stay on 
the ground, a sufficient number of runs 
should be conducted starting from rest 
and ending at rest to determine the 
transition distance for piecing together 
the acceleration and deceleration por
tion of the runs. In determining this 
distance, the wing flaps should be in the 
take-ofE position at least until the en
gines have been made inoperative, but 
they may thereafter be altered to aid the 
deceleration if it is demonstrated by the 
applicant chat this may be done with 
reasonable ease and safety. The accel
erate-stop tests should be demonstrated 
in accordance with the following provi
sions: These tests are predicated on the 
assumption that the airplane is not 
equipped with reverse pitch or automatic 
feathering propellers.' 

(1) Accelerate and stop runs should be 
conducted at two weights and at one al
titude, and one deceleration run to dem
onstrate braking capacity and decelera
tion characteristics associated with the 
maximum altitude at which It is desired 
to certificate the airplane. Altitude con
ditions should be simulated by adjusting 
power and air speed. At least one rep
resentative run should be made for each 
of three engine failure speeds at each 
weight. If more than one flap setting is 
to be used for take-off, additional tests 
should be conducted to cover the Sap 
range. (See 5 4b.H8-l (d) (2).) 

"See 5 4b.ll5-2 for policies covering auto
matic feathering propellers. 
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(2) If tests are not made at the maxi
mum airport altitude, one landing or 
deceleration run should be made at an 
optional altitude for the purpose of dem
onstrating braking capacity and decel

eration characteristics at maximum air
port altitude and corresponding take-off 
gross weight with the airplane at this 
maximum take-off weight. The true 
ground speed at the start of the deceler-

Fier/BE 2—Wind Velocity Gradient. 
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ation should correspond to that speed 
which would be experienced at the max
imum airport altitude and weight. Dis
cretion should be used in this test to 
assure remaining within safe structural 
and operational limits of the airplane. 

(3) The accelerations may be made 
during take-offs and tbe decelerations 
during landings at the take-off configu
ration providing a minimum of one ac
celeration and stop run Is conducted at 
the maximum take-off weight to deter
mine the transition distance. 

(4) Instrumentation should Include 
means to record the airplane path rela
tive to the runway against time in a 
manner to determine the horizontal dis
tance-time history and a means should 
be provided to measure the wind velocity 
and direction, pressure altitude, engine 
rpm, manifold and/or torque pressure. 

(1) The wind velocity should be meas
ured adjacent to the runway at the 
height of 6 feet above the runway surface 
for test purposes. If wind effect on run
way lengths is shown in the Airplane 
Plight Manual (see § 4b.740-l (d) (2) 
( x ) ) , the manual data should be based on 
reported wind velocities for a 50-foot 
tower height. Figure 2 should be used to 
calculate the wind velocity at the SO-foot 
height from the wind velocity measured 
at the 6-foot height. 

(5) A special tolerance of not greater 
than ± 2 percent of the maximum take
off weight is allowed for the accelerate-
stop distance tests. 

(b) Configuration. The accelerate 
stop tests should be conducted in the 
configuration that follows: 
Weight—Maximum take-off and one lower. 
O. a . position—Most forward. (Most aft for 

reverse .thrust decelerations.) 
Wing flaps—Take-off poaitfon. 
Landing gear—Extended. 
Operating engines—During acceleration, all 

engines operating at full take-off power 
and rpm; cowl flaps set In take-off position 
(see 5 4b.U8-l (d) (1) ) . 

Inoperative engines—During deceleration, 
throttles closed; propeuers wlndmllllng In 
take-off pitch (except for failed engine 
with automatic feathering see i 4b.ll5-2); 
cowl flaps set in take-off position (see 
5 4b.ll8-l (d) (1 ) ) . 

(c) Test procedure and required data. 
(1) The airplane should be accelerated 
from full stop to each of three speeds up 
to Vu the highest value of which should 
correspond to at least the maximum 

value desired for certification. The 
throttles should be closed at this speed 
and the airplane brought to a complete 
stop with the inoperative propellers 
wlndmilhng (except when an auto-
feathering device is Installed). 

(2) The airplane path relative to the 
runway should be recorded against time 
in a manner to determine the horizontal 
distance-time history. 

(3) The following data should be re
corded: 
Pressure altitude. 
Ambient air temperature. 
Airplane gross weight. 
Rpm (obtained during acceleration and de

celeration). 
Manifold pressure. 
Torque pressure. 
Carburetor air temperature, 
Mixture setting. 
Cowl flap position. 
Wing flap position. 
Time, distance and air speed at engine cut. 
Slope of field. 
Direction of run. 

<4) In addition, humidity, wind direc
tion and wind velocity should be recorded 
adjacent to the runway at a height of 
6 feet above the runway surface. 
[Supp. 24, 19 F. R. 4461, July 20. 19541 

§ 4b.115-2 Approval of automatic pro
peller feathering installations for 
use in establishing accelerate-stop 
distance (FAA policies which apply 
t o § 4 b . H 5 ) . 

The accelerate-stop distance should be 
determined with the automatic propeller 
feathering Installation feathering the 
propeller of the critical engine and with 
the other throttles closed at the instant 
of attainment of V,. (See 5§4b.l0-2, 
4b.401-l, 4b.700-l, and Civil Air Regula
tions Part 4b Interpretation No. 1, 
§ 4b.l33 note.) 
[Supp. 23,19 PJt. 1818, Apr. 2,1964] 

§ 4b.ll5—3 Reverse thrust used in ac
celerate-stop distance (FAA policies 
which apply to § 4 b . H 5 ) . 

The policies outlined in § 4b.402-l(t) 
will apply. 
I Supp. 25,20 P.R. 2277, Apr. 8,1956] 

§ 4b.ll5—4 Accelerate-stop d i s t a n c e 
with an antiskid device installed 
(FAA policies which apply lo 
§ 4 h . l l 5 ) . 

The policies outlined in 5 4b.337-4 will 
apply. 
[Supp. 28,21 FJt. 2558, Apr. 19,1656] 
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